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PREFACE 


The complexities of modern managerial practice have brought about 
significant changes in the position and function of the cost accountant. 
He is no longer merely a recorder of data : he is an interpreter of these 
data for management and himself plays an important part in the formula- 
tion of policy. It is becoming increasingly important that anyone with 
an interest in business management should be acquainted with the tech- 
niques of cost accounting, and that the prospective accountant should 
understand the uses to which his techniques will be put. 

With these considerations always before them, the authors have 
drawn upon their combined experience as teachers, practitioners, and 
research specialists to make this book suitable for students who expect 
to enter business or industry as well as for those who plan to become 
accountants. The main purpose has been to achieve a proper balance 
among the following objectives : ( 1 ) the function of cost accounting as 
a tool of management; (2) the specific procedures and mechanics by 
which cost accounting can implement managerial control in accordance 
with accepted up-to-date business practice; and (3) the reasons, based 
on sound theory, which underlie the adoption of recommended pro- 
cedures. 

In the interest of achieving this up-to-date and balanced treatment 
a number of important innovations have been made. Process costs are 
introduced and given a full treatment early in the book. This enables 
the student to become acquainted as soon as possible with the operation 
of a simple cost system ; at the same time it reflects the recent trend in 
industry toward wider use of process costing. Job order costing is 
covered later in a separate chapter which stresses the interaction of pro- 
duction control with job order accounting. The chapters on material, 
labor, and overhead accounting are presented without reference to any 
particular type of cost system. 

The widespread use of standard costs as a technique for cost control 
makes it important that anyone who has dealings with manufacturing 
industry should have a thorough understanding of this subject. The 
chapters on standard costs in this book represent the most extended 
treatment available in a general textbook on cost accounting. They 
cover current standards as well as measurement standards and give a 
complete demonstration of each method for the same set of transactions. 
An important feature is the application of standard cost techniques to 
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such fields as joint products, by-products, and distribution cost ac- 
counting. 

The increased use of forward planning in industry has emphasized 
the need for the budgeting of costs and income. In planning, the weak- 
nesses of the older fixed budgets are now apparent, and extensive ap- 
plication of cost-volume-profit analysis is being made to provide plans 
which are flexible in relation to volume of business. Techniques like 
the break-even chart, marginal income analysis, and analysis of profit 
variances are now widely used as tools of cost accounting. This book 
contains an up-to-date chapter on these techniques and their application. 
The subject of the analysis of comparative costs and income for alterna- 
tive courses of action is also given special treatment. A sound knowl- 
edge of this area of cost accounting has become essential for making 
managerial decisions involving both long-range planning and day-to-day 
operations. 

Many practical problems, of varying length and difficulty, are pro- 
vided for each chapter. Three practice sets, covering process costs, job 
order, and standard costs, are packaged separately to allow for flexi- 
bility in their use. They represent case studies which have been simpli- 
fied to meet student requirements but retain the practical features which 
give a sense of reality and immediacy. The first set can be introduced 
early — as soon as the chapter on process costs has been covered — ^and 
can be gradually completed while the chapters on material, labor, and 
overhead are being studied. Each set has been thoroughly tested with 
students in the classroom. 

The question of terminology is always a troublesome one for ac- 
countants. The terminology used here is that approved by the American 
Institute of Accountants and the National Association of Cost Ac- 
countants as shown in various research bulletins of those bodies. 

It is difficult to know where to start in making acknowledgments. 
The authors' thanks are extended to the National Association of Cost 
Accountants which through its National Secretary, Arthur Gunnarson, 
and its Assistant Secretary, Dr. Raymond P. Marple, has been most 
generous in making available to them material appearing in its research 
reports, bulletins, and conference proceedings. Special thanks are ex- 
tended to Gilbert Amerman of the research staff of the National As- 
sociation of Cost Accountants for contributing standard cost problems 
and for patiently unraveling the mathematics of profit variation analysis 
so that the subject could be presented in simplified form. The authors 
gratefully acknowledge their indebtedness to the American Institute of 
Accountants for granting permission to use problem and question mate- 
rial. Thanks are also due to Charles H. Gleason, Plant Comptroller of 
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Sylvania Electric Products, Inc., and chairman of the National As- 
sociation of Cost Accountants Committee on Research, for material on 
break-even charts and differential costs he has put at our disposal. 
Valuable assistance was received from Cornelius M. Ahearn, Assistant 
Comptroller, The Colorado Fuel and Iron Corporation, in connection 
with the development of some of our practice material. Last, but not 
least, the authors express their thanks to the many seminar students in 
accounting at New York University who have patiently helped to work 
out the practice sets, and aided in the development and checking of the 
problem material. 

Theodore Lang 
Walter B. McFarland 
Michael Schifk 

New York 

February, 1953 
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COST ACCOUNTING 




chapter 1 

NATURE AND SCOPE OF 
COST ACCOUNTING 


Nature o£ Cost Accounting. Cost accounting is an accompaniment 
of a movement in industry to which the general name of scientific man- 
agement has been given. Actually the development of cost accounting 
from a purely clerical function to its present position as an important 
tool of managerial control reflects in good measure the historical develop- 
ment of scientific management in industry. It is the aim of scientific 
management to make the most efficient use of the production facilities 
consisting of plant and machinery, tools, materials, and manpower. The 
cost accountant brings together the records of performance for this pur- 
pose and submits them together with his interpretive comments to 
management. 

Relationship Between Cost and Financial Accounting. Financial 
accounting is commonly viewed as being concerned primarily with trans- 
actions between the business and outsiders. The results of the opera- 
tions are presented in the profit and loss statement classified by main 
divisions, such as manufacturing, selling, and administration. Cost 
accounting, on the other hand, deals largely with internal transactions. 
Thus financial accounting records contributions of capital, the purchase 
of assets, the payment of expenses, the sale of goods, and the collection 
of money from customers. Cost accounting records the processes by 
which costs of materials, labor, and services are embodied in inventories 
and the costs of selling goods from these inventories. Financial account- 
ing records payments and accruals for costs. It also provides in totals 
the profit or loss figures resulting from operations. However, it does 
not permit management to follow costs of manufacturing and selling 
operations step by step in order that it may know exactly how the profit 
or loss arose. This is the field of cost accounting. 

Definition of Cost Accounting. Cost accounting may best be de- 
fined as a specialized technique for obtaining, through the double-entry 
process, the cost of a manufactured product or of a service according to 
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some scheme of functional classification. While definitions are necessary 
in delimiting a subject, they sometimes raise new problems which in 
turn require explanation. It therefore becomes necessary to examine 
each phrase of the above definition and explain it in more detail. 

Specialized technique. Cost accounting, as already noted, is 
designed to complement financial accounting. It deals with the processes 
of measuring, classifying, recording, reporting, and interpreting busi- 
ness costs in such a manner that unit costs of products or services may 
be obtained. The particular methods by which this is accomplished 
constitute the subject matter of later chapters. The techniques in a 
given case may be simple or complex depending upon the number of 
manufacturing processes, their technical complexity, and the degree of 
detailed information desired. The system, which represents the sum of 
the techniques and procedures employed, must be made to fit the indi- 
vidual peculiarities of a plant in order to yield the information and con- 
trol over operations sought by the management. 

Double entry as related to cost procedures. Cost accounting 
rests on the same principles concerning debits and credits which are 
found in general accounting. The same records are used ; but over and 
above these general books there is imposed another group of forms and 
records dealing more specifically with aspects of costs constituting the 
field of study of cost accounting. Two points, particularly, must be 
kept in mind in this connection. First, the gathering of cost information 
must be provided for in such detail as to furnish proper guidance to 
management in reaching decisions based on sound knowledge. Second, 
the recorded information must be kept under strict control in conformity 
with double-entry principles. This is most often accomplished through 
the use of so-called cost controlling accounts and their related subsidiary 
ledgers. 

It is not to be concluded, however, that the double-entry process is 
the only method by which costs are computed. For cost recording 
purposes the limitations imposed by double entry must be observed, but 
a great deal of cost calculating goes on independently of the existence 
of cost records. In fact, it may be, and frequently is, carried on where 
no formal cost system exists. Such work is sometimes referred to as 
statistical costing, or more particularly as cost finding and cost esti- 
mating. 

Cost. A cost accountant, dealing for the most part in money values, 
thinks of cost as an outlay or expenditure made to acquire goods or 
services. In this sense it is merely a money consideration given in ex- 
change for something of value to the business. But this, in itself, is not 
sufficient to define the term. The word ‘^cost’' has become part of the 
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technical vocabulary ; it is used in many senses, sometimes referring to 
an outlay which results in a product, sometimes to an outlay whose end 
result is a charge to profit and loss. It is for this reason that when the 
word ‘'cost'' is used, it is usually preceded or followed by other words 
which are helpful to an understanding of the term. Material costs, con- 
version costs, cost accounting, cost systems, cost statements, cost depart- 
ments, historical costs, and standard cost are illustrations of the manner 
in which the word is used. 

The upshot of all this is that the cost accountant, instead of defhiing 
cost in the abstract, deals with specific situations by employing cost 
formulas to suit each case. These formulas define for each situation 
what is to be included in the cost of a product. In fact, the cost account- 
ing student should realize at an early stage that the same item may have 
different costs depending upon the purpose the cost is to serve, that is, 
the use to which it is to be put. Thus an item may have one cost for 
pricing purposes and a different cost for tax purposes. A cost is there- 
fore not something exact; even so-called actual costs contain a large 
element of judgment. Hence, because cost cannot be defined precisely, 
cost accounting must not be thought of as an exact science, but as a 
flexible tool to be used by the cost accountant according to his best judg- 
ment and the governing circumstances. 

Manufactured products and services. Historically, cost ac- 
counting has been generally associated with manufacturing operations. 
Indeed, it is in the latter field that cost accounting has reached its highest 
development. There is no reason, however, why its principles and pro- 
cedures may not be applied to other fields. Even within a manufacturing 
plant, the cost accountant is concerned, as part of the job of determining 
the cost of a manufactured product, with the costs of various services. 
For example, it is necessary to know the cost of producing power, of 
making tools, dies, jigs, and fixtures to be used in the manufacture of 
the product. The cost accountant also wants to know the cost of operat- 
ing such services as the tool crib, the storage room, the payroll depart- 
ment, the planning and production control section. These are all exam- 
ples of services whose costs must be known in order to be able to judge 
the relative efficiency with which they are being performed. 

Another area in which cost accounting is useful is in the field of 
marketing and administrative expenses. Here the work that has been 
done is of quite recent origin and has therefore not been developed to 
the same degree of refinement as in the manufacturing part of the busi- 
ness. Progress has been made, however, in such directions as determin- 
ing the cost of servicing customers according to size of order, products, 
salesmen, and other classifications. 
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Finally, cost accounting has been found useful in other fields. For 
example, it may be used to advantage in department stores, banks and 
trust companies, motor trucking, public utilities, even in professional 
offices, such as lawyers and accountants. In short, cost accounting has 
a universal appeal, giving it a vast area of usefulness entirely aside from 
the important role it plays in manufacturing. 

Functional classification. Functionalism in cost accounting 
represents an attempt to classify costs according to the purposes which 
they serve. Expressed in simple terms, this boils down to a classification 
of accounts by departments, by specific orders, by products, etc. More 
detailed treatment is given to this subject in a later chapter dealing with 
cost. classifications. 

v^asic Functions of Cost Accounting. Broadly speaking, cost ac- 
counting is intended to fulfil the following objectives : 

'Jf. To aid in determination of profit or loss including inventory valua- 
tion 

To aid management in planning 
To control operating efficiency 

Since each one of these uses raises different problems, they are dis- 
cussed separately below. However, in reality they constitute the subject 
matter of the entire book. The chapters which follow are only an ex- 
pansion of these three topics, because cost accounting techniques must 
always be adapted to the purposes for which costs are to be used. 

>^easuring profit or loss. The determination of the proper cost 
(or replacement value) of inventories has a direct effect upon the profit 
or loss which has resulted from making and selling goods. In order to 
do this, it is necessary to ascertain the actual cost of manufacturing the 
goods which were sold. Since this cost is determined after the goods 
have been made it is sometimes called the historical cost. Selling costs 
determined after the goods are sold are likewise termed actual or histori- 
cal selling costs. 

The process of measuring actual cost begins by recording the costs of 
operating the factory for the period. A portion of these costs applies 
to the goods which have been sold, whereas another portion of the costs 
is represented by inventories of merchandise still on hand in the factory 
or finished goods warehouse. Hence it is necessary to calculate the part 
of the total manufacturing cost which applies to cost of sales and that 
part pertaining to inventories. Costs of selling and of general adminis- 
tration are likewise recorded, although these costs are not usually in- 
cluded in the inventories. 



Ch. 1 


NATURE AND SCOPE 


7 


\/CiD TO MANAGEMENT IN PLANNING. Before deciding to produce a 
given article, management needs to know what it will probably cost to 
make and sell the item. It must therefore plan its work along three 
lines : 

1. Preparation of a budget 

2. Determination of a selling price 

3. Decision concerning desirability of alternative courses of action 

The successful business is one which plans its production, sales, and 
profits, as well as its financial position. These plans are embodied in a 
budget, and in its preparation the cost accountant plays an important 
role. He aids in planning production and setting limits for the costs of 
the planned production. In this work he must take account of the vol- 
ume of production and past costs, modifying the latter in the light of 
expected conditions. These cost figures, looking to the future, are called 
estimated or predetermined costs, since they are determined before the 
work is started. 

Such predetermined costs can then be compared with the expected 
prices of products to determine the profitability of each product. But 
setting selling prices is itself a major undertaking. It is a common 
saying that competition sets selling prices. This, as every student of 
economics knows, is only a partial truth. For short periods of time, 
competition may in fact set prices, even below the point representing the 
cost of production. The continued financial welfare of a business de- 
mands, however, that long-range objectives be marked out and that 
prices be set so that in the long run selling prices will show a margin 
over the costs to make and sell the different products. On the other 
hand, many products are sold on the basis of actual production costs. 
An outstanding illustration is the sale of a product on a cost-plus basis, 
whereby the vendor receives the cost plus a stated percentage of profit. 
During World War II this type of contract was outlawed, but its place 
was taken by the cost-plus-fixed-fee contract, commonly referred to as 
the CPFF contract. Finally, it may be wSaid that selling prices for highly 
specialized products, particularly products manufactured to customers’ 
specifications, are usually based on estimated costs of production. 

It is only by such advance calculations that the activities of the busi- 
ness can be directed into the most profitable channels. Moreover, once 
it has been decided to manufacture a given product, it can usually be 
made by different methods and it is necessary for management to decide 
which combination of materials, men, and machines to use. Again it 
becomes necessary to determine what it will cost to make the article by 
each of the methods under consideration in order that the most economi- 
cal way to accomplish the desired results may be chosen. 
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Most of the planning done by management is a matter of choosing 
which course of action to pursue when there are two or more ways of 
accomplishing a task. In choosing between the alternatives presented, 
cost is usually an important consideration. Decisions reached in this 
connection frequently involve matters of company-wide policy. For ex- 
ample, top management may have to decide whether it is cheaper to shut 
down the plant completely or continue to operate at a loss ; or whether it 
is cheaper to buy certain parts or to manufacture them in their own 
plant. 

Control of operating efficiency. In order that management 
may know whether or not the various divisions of the business are 
operating efficiently, it is necessary to determine whether or not costs 
of operation are as low as they should be. This requires first a knowl- 
edge of how much it ought to cost under existing conditions to do the 
work. Here again predetermined costs are needed. When these costs 
have been carefully developed, they are called standard costs. The actual 
costs of production are then compared with the standard costs in order 
to see why the actual cost of the product is higher or lower than the cost 
which was anticipated. As a result of this comparison, it may appear 
that proper methods are not being followed or that the wrong type of 
materials is being used and it may be possible to take corrective action 
to save further unnecessary expense. 

By virtue of cost information in the hands of plant superintendents, 
department foremen, and other minor executives, there is at all times a 
combined subcon.scious effort to reduce cost. Steady application of cost 
figures to factory operation becomes a natural part of the operating 
routine and savings are frequently put into effect which can be measured 
and discussed at meetings. In common with other business procedures, 
cost figures soon become an accepted part of regular operation. 

Advantages of Cost Accounting. Many limitations of financial 
accounting may be overcome by a well-designed cost accounting system. 
In a sense, the reasons for cost systems set forth above also provide the 
basis for their advantages. The above objectives may therefore be 
elaborated to yield the following advantages of cost accounting : 

1. More accurate unit costs. The chief criticism leveled against 
financial accounting is based on the fact that the records furnish informa- 
tion concerning total costs only. While this may suffice in simple cases, 
the method breaks down as soon as more than one product is produced. 
When such a condition arises, information concerning the unit cost of 
each product can be obtained only if the values embodied in each product 
are known, and that is precisely the sort of information to be gleaned 
from a cost system. 
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2. Presentation of more frequent and more accurate financial state- 
ments. A frequent criticism against the financial accounting procedure 
is that it becomes necessary to take physical inventories before even 
over-all costs can be determined. The taking of physical inventories is 
an arduous, time-consuming task, necessitating sometimes the shutting 
down of a plant. It must be obvious that such a job cannot be under- 
taken often, and yet unless it is done, it is not possible to supply a profit 
and loss statement often enough to serve as a guide to management. To 
take stock once or twice a year is as much as the average concerfi can 
be expected to do ; and yet statements, to be of any use, should be fur- 
nished at least once a month. A cost system, on the other hand, auto- 
matically furnishes closing inventory figures by tracing the flow of the 
product, and recording the cost at each step. Particularly, perpetual 
inventory records used in conjunction with a cost system set forth what 
should be in the inventory. The physical inventory is used for purposes 
of verification and determination of inventory shortages and overages. 

3. Establishment of control over costs. It is the province of cost 
accounting to assign costs to particular segments. The segments may 
be grouped by cost elements, by various functions, or by products, but 
it is on the basis of cost assignment that management is able to exercise 
its informed judgment. 

4. Development of cost calculations for nezv products and designs, 
in order to guide management in its efforts to determine the profitable- 
ness of proposed changes in products and designs. 

5. Development of cost comparisons, enabling the management to 
note efficient as well as inefficient performance and to institute proce- 
dures for encouraging the former and reducing the latter. These ineffi- 
ciencies are costly and are caused by material wastage, use of obsolete 
machinery, poor planning, or assigning of men to work for which they 
are not qualified. 

The cost comparisons are of three types : geographical, time, and 
comparisons with standard. In the first type, comparisons are made of 
the figures for different branches or assembly plants of a company. In 
the second, costs of a plant or department are compared with those of a 
month ago, a year ago, or with the cumulative costs for the year. How- 
ever, both types of comparisons are often unsatisfactory since they may 
hide inefficiencies contained in the figures rather than reveal them. The 
best type of comparison is one against a carefully predetermined standard 
which represents normal performance. In this way real progress can 
be made in the fight to eliminate all forms of waste. 

Place of Cost Department in Organization. Opinion has been 
divided among accountants, industrial engineers, and factory executives 
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as to the place of the cost department in the organization plan and the 
responsibility for its direction. In the resulting discussions two ideas 
have been advanced : 

1. Cost department as a factory department 

2. Cost department as an adjunct to the general accounting department 

The cost accounting department should occupy a place in the organiza- 
tion which enables it to serve as a ready source of accurate and unpreju- 
diced cost information on all activities of the business and it is therefore 
suggested that it be placed in the accounting department as illustrated 
in Figure 1. 



Figure 1. Organization of a Manufacturing Company 


In this chart, cost accounting is shown as one of the functions of the 
controller, who is the chief accounting officer. With this plan of organi- 
zation all accounting work is integrated and responsibility for the ac- 
counts is centered in the controller. Since cost accounting is but one 
aspect of general accounting it is only logical to bring all activities of 
accounting under one head. There are, however, some companies which 
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place cost accounting under the jurisdiction of the factory for the reason 
that factory management needs the information to guide its activities. 

Figure 2 shows in detail the most common functions ordinarily com- 
ing within the jurisdiction of the controller. These are discussed below. 

General Accounting Department. This department performs nu- 
merous accounting functions and coordinates all accounting work and 
data as indicated in the following list of its most important duties : 

1. The handling of all detailed accounting papers not passing 
through or recorded by the cost department, such as purchase invoices, 
sales invoices, general journal vouchers, and cash receipts and disburse- 
ments. The cost department receives memoranda of all transactions 
affecting the cost of production and the expenses of operating the 
various departments of the business. Detailed accounting papers han- 
dled by the cost department are summarized by it and the summaries, 
frequently in journal entry form, are passed to the general accounting 
department for entry in the appropriate books of account. 

2. The maintenance of the controlling books of account, such as the 
general ledger and the accounts receivable and other ledgers, and of the 
books of original entry, such as the voucher register and general journal. 
The detailed stock records are likely to be maintained in other depart- 
ments as previously recommended, but are nevertheless a part of the 
books of account and under functional accounting control. The various 
accounting papers mentioned in the preceding paragraph and the sum- 
maries of cost and expense elements prepared by the cost department 
are recorded in these books of account. 

3. The plant asset records. Depreciation charges on machinery and 
equipment are accumulated from these records and reported to the cost 
department, and the latter in turn reports data for repairs, additions, 
and disposals originating in the factory cost accounting records. 

4. The preparation of balance sheets and profit and loss statements. 
Data supplied by the cost department are vital to preparation of these 
statements, e.g., cost of sales and inventory valuation. 

5. The compilation of sales and other control statistics. Costs of 
products sold and many data for these and other statistical analyses 
originate in the cost department. 

6. The compilation of tax statements. Tax and other government 
statements require data to be prepared in certain formats and the amount 
of taxes paid depends, in part, upon the proper treatment of expenses in 
accordance with the law. 

The above definitely indicates the close relationship between general 
and cost accounting ; neither activity can carry on its work without the 
closest cooperation of the other. 
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Cost Accounting Department. The work of the cost department 
is outlined in Figure 2. In this department there are tasks which vary 
in their demands for technical knowledge, skill, judgment, initiative, 
and responsibility. The task of the cost accountant may be summarized 
from Figure 2 under the following heads : 


1. Recording information 

2. Analysis of costs 

3. Administrative work 



Figure 2. Organization of Controller’s Department 


Recording information on the proper forms, classifying and sum- 
marizing the figures, and filing of records are the first task of the cost 
accountant. This comprises the usual bookkeping and clerical work 
which is done in a cost accounting department. The work requires 
accuracy and often a considerable amount of skill handling records and 
using office machines. However, the tasks are largely repetitive and can 
be performed by clerks. 








Ch. 1 


NATURE AND SCOPE 


13 


Next in importance is the analysis, reporting, and interpreting of 
costs. The cost accountant does not manage the business, but he does 
supply information (both facts and expert opinions) which enables 
management to direct the activities of the business more successfully. 
The cost accountant cooperates with other divisions of the company to 
learn what their problems are and how he can be of assistance in helping 
them reach their goals successfully. Tn this way, cost accounting is an 
important technique which has materially aided business management to 
organize productive resources to yield more goods and services » and 
higher standards of living. This aspect of the cost accountant’s work 
calls for an extensive knowledge of cost accounting, a broad acquaintance 
with business methods, and in addition a great deal of skill in presenting 
information to others in both written and spoken form. It is the chief 
cost accountant who most commonly does this type of work. 

Finally the cost accountant is responsible for operating his own de- 
partment. This includes design of the accounting system, i.e., deciding 
what records shall be kept, how the information is to be assembled and 
classified, and how the office routines are to be performed economically. 
Cost accounting is a practical subject which must be justified on the 
ground that information about costs is worth at least as much is it 
costs to obtain it. 

Budgeting. This function has been defined as translating the plans 
for the business into terms of money, and then consulting with the ex- 
ecutives in the shaping and modification of those plans so that the 
objective of the business, earning a profit, may be attained. 

The budgeting personnel has the responsibility of continuous com- 
parison of actual results with the budgets and the preparation of analy- 
ses and reports to explain the discrepancies. If results are more favor- 
able than anticipated, the causes should be determined to take definite 
advantage of them and to make repetition possible; if results are un- 
favorable, the causes are sought for determining means of corrective 
action. Most of the data for these comparisons originate in the cost de- 
partment and many of the causes for the variances can be identified. 
While the cost department can await requests for such analyses of causes 
of variances, it should take the initiative in reporting them. 

Internal Auditing. The task of checking the accuracy of the records 
is a function of the controller. This work of internal audit and scrutiny 
is made easier if a proper system of internal check has been developed. 
The latter refers to the system which prescribes the methods by which 
the integrity of the records is safeguarded. This is usually done by a 
system of checks and balances so that the work is subdivided among 
employees, the work of each complementing that of the others. The 
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term ‘‘internal audit’’ refers to the more or less continuous auditing 
procedures intended to implement the system of internal check. In other 
words, the internal auditor checks the degree of compliance with in- 
structions as laid down in the internal check system. 

QUESTIONS 

1. The president of a manufacturing company called the chief cost account- 
ant and asked him for the cost of one of the company’s products. Before 
giving a figure, the cost accountant inquired as to the purpose for which 
the cost was wanted. In reply, the president said, “Never mind what 
I want to use it for. Just tell me the cost.** 

Explain why the cost accountant needs to know the purpose for 
which the cost figure is to be used. 

2. To what extent do you agree with the following statements? Point out 
any part with which you disagree and explain why. 

a) “Cost accounting is that part of general accounting which specializes 
in operating expenditures and the translating of these expenditure 
figures into the cost of specific units of service or products.’^ 

b) “One company spends over a million dollars a year for accounting. 
The justification for such a large expenditure lies in provision of 
information which management can use to increase profits.” 

c) “The cost accountant’s work is to accumulate, classify, summarize, 
and prepare reports on costs.” 

d) “The cost accountant is not concerned with the operations of the 
factory or sales department ; his duty is simply to record the costs 
as they are incurred.” 

(?) “Prices to consumers could be lower if business men did not spend 
so much for overhead items such as accounting.” 

/) “I suppose cost accounting is necessary for financial reports and tax 
returns, but it doesn’t help run the business.’’ 

3. Scientific management is directly connected with the great industrial 
growth of the United States. I low does cost accounting supplement 
the contribution of scientific management? 

4. Is there a necessary conflict between the field covered by financial ac- 
counting and the area generally allocated to cost accounting ? Explain. 

5. It has been maintained by some that cost accounting is a purely me- 
chanical operation concerned with cost determination and as such is 
merely glorified bookkeeping. Do you agree ? Explain. 

6. There is no one cost to manufacture an item ; rather, the cost depends 
on the purpose to be served. List five different purposes for which costs 
are determined. 

7. In the development of costs for different purposes, does the accountant 
keep a separate set of records for each different kind of cost? Explain. 
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8. Explain by illustration five areas other than manufacturing where cost 
accounting techniques have been applied. 

9. Does the financial accountant classify expenses on a functional basis? 
Explain by comparison with functional classification as practiced by the 
cost accountant. 

10. Long before the development of cost accounting, financial accountants 

prepared profit and loss statements for companies engaged in manufac- 
turing. They continue to do so. How does the cost accountant aid in 
the determination of profit or loss? , 

11. a) The manufacturing process has been called a process of capitalizing 

expenditures. Explain. 

b) Is the selling process similarly a process of capitalization? Explain. 

12. List three business situations depending in a significant way upon cost 
computation for their solution. 

13. One of the contributions of the cost accountant has been the develop- 
ment of cost information for management at the shop-foreman level. 
What kind of cost information should a foreman be furnished ? 

14. List some areas of government activity to which cost accounting tech- 
niques can be or are being applied. 



chapter 2 


FINANCIAL ACCOUNTING FOR A 
MANUFACTURING BUSINESS 


Financial Statements of a Manufacturing Business. The state- 
ments of a manufacturing concern have certain distinguishing features 
which reflect the manufacturing activities of the company. Otherwise, 
they do not differ materially from the financial statements of a trading 
company. The items of difference are : 

1. In the balance .sheet 

a) Inventories reflecting the costs of manufacturing goods which 
have not yet been sold 

b) Fixed assets representing the facilities used in manufacturing 

2. In the income statement 

a) Cost of goods sold representing the costs of making goods which 
have been manufactured and sold. The details of manufacturing 
cost are usually shown in a supporting schedule rather than in 
the income statement. 

The principal financial statements of a manufacturing company are 
discussed and illustrated in the succeeding pages of this diaper. How- 
ever, only those items on the statements which are the special concern 
of the cost accountant are covered. 

Inventories of a Manufacturing Company. The inventories of a 
manufacturing company are usually found in varying stages of comple- 
tion. Hence they are classified on the balance sheet as raw materials, 
work in process, finished parts, and finished goods. 

The raw materials inventory is made up of materials which have 
not yet been used. They are ordinarily found in a storeroom or other 
place where they can be protected and identified. They are not neces- 
sarily “raw’^ in the sense that they are commodities not previously pro- 
cessed, for the finished product of one industry becomes the raw material 
of another. Thus steel is the finished product of the steel mill but a 
raw material from which automobiles are made ; and flour is the product 
of a flour mill but a raw material of the baker. 

16 
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Manufacturing supplies are sometimes included with raw materials, 
sometimes shown separately on the balance sheet. They are items used 
in operating the factory; for example, lubricating oil and grease, floor 
sweeping compound, rags for wiping machines and stationery and other 
supplies used in the factory. 

Work in process is composed of goods in varying stages of comple- 
tion. It is found in producing departments or in temporary storage 
awaiting further processing. In the ledger it is customary to keep three 
accounts for work in process inventory. One of these accounts recoVds 
the cost of materials, one the cost of labor, and one manufacturing over- 
head. The balances of these accounts are usually combined into a single 
item representing the total value of work in process for balance sheet 
presentation. 

Finished parts represent components entering into finished goods 
through one or more assembly operations. Thus finished parts may be 
purchased and then assembled into a finished product or they may be 
manufactured from raw materials in one department or division of a 
plant, placed in a finished parts storeroom, and then reissued for assem- 
bly into a finished product. Actually, finished parts serve a double pur- 
pose. They may be sold to customers as repair and replacement parts or 
used in assembling the finished product. 

Finished goods are the completed products ready for shipment or 
sale to the company’s customers. They are ordinarily found in a ware- 
house where they are stored awaiting shipment in those cases where 
the plant is manufacturing goods for stock. Where goods are made to 
a customer’s order and specifications, the finished goods most likely 
move from the factory directly to the shipping room floor. On the bal- 
ance sheet the finished goods inventory often includes the finished parts 
inventory. 

While the above divisions of the inventory of a manufacturing busi- 
ness are typical, there are exceptions. Thus there are some businesses (a 
milk pasteurizing plant, for example) which, by reason of the perishable 
nature of the product, cannot store either raw material or finished prod- 
uct for more than a few hours. These companies have little in the way 
of inventories at the close of a period. Other companies have a very 
short processing period and finish all work started each day so there is 
no work in process inventory on the balance sheet. Still other com- 
panies move completed products directly from the assembly line to 
freight cars and thus keep no inventories of finished product. 

Fixed Assets of a Manufacturing Company. Among the fixed as- 
sets of a manufacturing company are found the machinery and equip- 
ment used in manufacturing. Thus a metal working plant has furnaces. 
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punch presses, lathes, milling machines, grinders, and other machines 
together with conveyors, elevators, trucks, and similar equipment for 
moving materials. In addition, there are buildings and land since these 
are usually owned by the company. It is also common to find patents 
listed on the balance sheet of a manufacturing company, for these are 
often very valuable assets in manufacturing. 

I. SALES — COST OF SALES ■= GROSS PROFIT (R9.4) 


Invanfoiy Finished Goods -f” Cost of Goods Manufactured — Inventory Finished Goods [■ (Fig. 4, Schedule l) 
(beginning) I (ending) 


t|(Rg. 


Inventory Work in Process -f* Current Manufacturing Charges — Inventory Work in Process 
(beginning) i (ending) 


I I 

Direct Material Direct Labor Manufacturing Overhead 


(Fig. 4, Schedule 2) 


1 


Inventory Raw Materials -f" Pwchases — Inventory Raw Materials 
(beginning) (ending) 


I 


(Fig. 4, Schedule 3) 


H. GROSS PROFIT — OPERATING EXPENSE = NET PROFIT 


Selling Expense -4* Administrative Expense -|- Financial Management 

Expense and Income 

Figure 3 . Composition of Profit and Loss Statement 


y (fig. 4) 


The tangible fixed assets constitute the tools employed in making 
products. They are durable, but nevertheless they depreciate and even- 
tually must be replaced with new equipment. Depreciation thus consti- 
tutes a cost of the goods which are made with the use of the buildings, 
machines, and tools. The ownership of these assets also brings re- 
curring expenditures for property taxes and insurance and their use 
makes it necessary to spend money for maintenance, repairs, and 
power. These are also costs of producing the goods made with the 
equipment. 
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Profit and Loss Statement. The profit and loss or income statement 
of a manufacturing company contains two principal types of items in 
the form of ( 1) revenue from sales and (2) costs and expenses incurred 
in earning the revenues. The composition of the profit and loss state- 
ment, i.e., the way in which the different sections making up the state- 
ment are related, is shown in diagrammatic form in Figure 3. The appli- 
cation of the formulas contained in the diagram is then shown for a 
specific case in F'igure 4 and the related schedules. 

The general outline illustrated in these figures is of course subject 
to many modifications. For example, it may well happen that in a given 
plant all the work started at the beginning of the day is completed on 
the same day and hence there would be no work in process to be con- 
sidered. A dairy or a bakery is a good illustration in point. In such a 
case the current manufacturing charges become identical with manu- 
facturing cost. Again there are plants, particularly those manufacturing 
only to custodiers’ orders, where the finished product moves directly 
from the factory to the shipping room, instead of to the finished stock- 
room. In such cases, there are no finished goods inventories and the cost 
of production is identical with the cost of sales. Where neither work in 
process nor finished goods exist at closing time (a bakery again), the 
current manufacturing charges (material, labor, overhead) constitute 
the cost of sales. 

Financial Accounts of a Manufacturing Business. The day-by- 
day accounting is concerned largely with recording transactions with 
creditors and customers. Materials, supplies, and services are purchased 
from creditors on account or for cash ; wages and salaries of employees 
are paid; and various other expenses such as taxes are paid. Sales of 
the product manufactured are recorded in customers’ accounts receiv- 
able, and cash collections from these customers are credited to accounts 
receivable and debited to cash. 

At the end of the accounting period, a number of adjusting entries 
must be made before closing and preparing the financial statements. 
These adjustments include the recording of : 

1. Inventories of raw materials, factory and other supplies, work in 
process, finished parts, and finished goods 

2. Any previously unrecorded liabilities for accrued wages, property 
taxes, and other unrecorded but accrued liabilities 

3. The expiration of prepaid insurance and any other prepaid expenses 

4. Depreciation of plant and equipment and customer account adjust- 
ments 
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THE PASCAL MANUFACTURING COMPANY, INC. 
PROFIT AND LOSS STATEMENT 
For the Month Ended January 31, 19 — 


Sales $90,000.00 

Cost of Sales (Schedule 1) 57,000.00 

Gross Profit $33,000.00 

Operating Expenses 

Selling Expenses $16,000.00 

Administrative Expenses 9,000.00 

Financial Management Expenses 1,000.00 26,000.00 

Net Profit . . T $ 7,000.00 


Figure 4. Condensed Profit and Loss Statement 


COST OF SALES 

Finished Goods Inventory, January 1 . . . 

Cost of Goods Manufactured (Schedule 2) 

Total Finished Goods Available for Sale 

Less : Finished Goods Inventory, January 31 
Cost of Sales 


Schedule 1 


$13,000.00 

66,000.00 

$79,000.00 

22 , 000.00 

$57,000.00 


Schedule 2 

COST OF GOODS MANUFACTURED 


Inventory Work in Process, January 1 . . ... 

Direct Material (Schedule 3) 

Direct Labor 

Manufacturing Overhead 

Indirect Labor $2,900.00 

Power 500.00 

Light 100.00 

Repairs 500.00 

General Factory Overhead 100.00 

Depreciation 500.00 

Insurance 300.00 

Stationery and Printing 100.00 

Rent 2,000.00’ 


Current Manufacturing Charges . 
Total Work in Process Handled 


Less : Inventory Work in Process, January 31 . 
Cost of Goods Manufactured 


$18,000.00 

$20,000.00 

41,000.00 


7,000.00 

68,000.00 

$86,000.00 

20 , 000.00 

$66,000.00 


DIRECT MATERIAL COST 

Inventory Raw Material, January 1 

Purchases 

Total Raw Material Handled . 

Less: Inventory Raw Material, January 31 

Direct Material Cost 


Schedule 3 


$10,000.00 

18,000.00 

$28,000.00 

8,000.00 

$20,000.00 
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When the necessary adjusting entries have been completed, the ex- 
pense and revenue accounts are closed into the Profit and Loss account 
in the usual manner. If desired, it is possible to set up a separate manu- 
facturing account. This particular method is illustrated in the demon- 
stration problem at the end of the chapter. A simpler method consists 
of recording, by means of adjusting entries, all inventories, accruals, 
and prepayments. The balances in the old inventories and in all nominal 
accounts may then be closed to Profit and Loss. 

Determining Inventories. It is necessary to know the cost of goods 
in the closing inventories before the profit or loss for the period can be 
determined. Under the procedure illustrated above, a physical count 
of materials, work in process, and finished goods must be made at the 
end of the period in order to ascertain what quantities of goods are on 
hand. The quantity of each item in the inventory is then multiplied 
by its unit cost and the resulting products summed to obtain total cost 
of goods in inventory. Unit costs for the raw materials can usually 
be obtained from vendors’ invoices. Unit costs of finished and partly 
finished goods must be computed from the costs of material, labor, and 
overhead used in manufacturing. 

For the latter purpose two methods arc available : 

1. Estimate the unit cost from specifications of the product and a 
knowledge of manufacturing methods used. 

2. Keep detailed records of the actual costs of manufacturing. 

Financial Accounting Problem Illustration 

Statement of Problem. In order to review in detail the financial 
accounting procedure, the following problem is stated and solved. The 
special journals are dispensed with for convenience. All entries are 
made in one journal. They include current, adjusting, and closing en- 
tries. Illustrations of the general ledger accounts appearing in a trial 
balance, before inclusion of the final inventories and of the financial 
statements, are presented. In order to reduce the number of detailed 
accounts, all expenses are summarized under three group accounts : ( 1 ) 
Manufacturing Overhead, (2) Selling Expense, (3) Administrative Ex- 
pense. The details, based upon information contained in the statement 
of the problem, are summarized in a special schedule to be used in pre- 
paring the detailed profit and loss statement. 
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1 . The opening trial balance of the Sullivan Manufacturing Corpora- 
tion, January 1, 19 — , appears as follows: 


Imprest Cash Fund 

$ 500.00 


Cash .... 

20,000.00 


Accounts Receivable 

10,000.00 


Notes Receivable ... 

5,000.00 


Stores 

9,000.00 


Supplies 

1,000.00 


Work in Process 

15,000.00 


Finished Goods 

12,000.00 


Machinery and Equipment 

57,600.00 


Furniture and Fixtures . . . 

3,600.00 


Prepaid Insurance 

1,500.00 


Vouchers Payable 


$ 12,000.00 

Notes Payable 


2,000.00 

Allowance for Depreciation of Machinery and Equipment . 


5,760.00 

Allowance for Depreciation of Furniture and Fixtures 


540.00 

Capital Stock 


100,000.00 

Retained Earnings 


14,900.00 


$135,200.00 

$135,20000 


2. The summary of the voucher register, including apportionments 
to the major divisions for the month of January, was as follows : 


Purchases of raw materials 


$18,000.00 

Purchases of supplies 


2,000.00 

Direct labor 


39.000.00 

Indirect labor 


1,800.00 

Notes payable 


1,000.00 

Rent, to be apportioned as follows : 

Manufacturing .... 

.. . . $1,700.00 


Selling 

. . . 150.00 


Administrative 

150.00 

2,000.00 

Power 


500.00 

Light, to be apportioned as follows : 

Manufacturing 

. . . . $105.00 


Selling 

9.00 


Administrative 

11.00 

125.00 

Office supplies, to be apportioned as follows : 

Manufacturing .... 

. ... $50.00 


Selling 

25.00 


Administrative 

25.00 

100.00 

Repairs to machinery 


500.00 

(jeneral manufacturing overhead 


110.00 

Salesmen’s salaries 


1,500.00 

Office salaries . 


2,000.00 

Total vouchers payable 


$68,635.00 
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3. The summaries of the sales journal and sales returns and allow- 
ance journal for the month were as follows : 

Sales 

Sales Allowances 
Sales Returns 

4. The cash receipts for the month were as follows : 

Net Cash $61,800.00 

Cash Discount on Sales 1,200.00 ^ 

Accounts Receivable 60,000.00 

Notes Receivable 3,000.00 

5. The cash disbursements during the month were as follows : 

Net Cash $59,000.00 

Cash Discount on Purchases 1,000.00 

6. There were given notes in the amount of $3,000 in payment of 
vouchers payable; $2,000 of notes were received in payment of open 
accounts during the month. 

7. Depreciation on machinery and cc|uipment amounts to $480 for 
the month, and depreciation on furniture and fixtures $45, of which $15 
is to be charged to selling expense and $30 to administrative expense. 

8. Insurance expired for the month amounted to $537 which was 
charged as follows : 


Manufacturing Overhead $513.00 

Selling Expense 20.00 

Administrative Expense 4.00 

9. Wages accrued amounted to $3,400 and were charged as follows : 

Direct Labor $2,500.00 

Indirect Labor 900.00 

10. A provision for bad debts was made in the amount of $310. 

11. The physical inventories were as follows: 

Raw Materials $ 6,200.00 

Supplie.s 1,800.00 

Work in Process 20,483.00 

Finished Goods 21,200.00 


Requirements: 

1. Current, adjusting, and closing entries 

2. Ledger accounts 

3. Trial balance and work sheet 

4. Cost of sales schedule 

5. l^rofit and loss statement 

6. Balance sheet 


$62,000.00 

300.00 

250.00 
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JOURNAL ENTRIES 


January 31, 19 — 


Purchases of Stores 

Supplies 

Direct Labor . 


Manufacturing Overhead ... . 

Indirect Labor 

Rent 

Power 

Light .. 

Office Supplies 

Repairs to Machinery 

General Manufacturing Overhead 

Notes Payable 

Selling Expense 

Sales Salaries 

Rent 

Light . . 

Office Supplies 

Administrative Expenses 

Office Salaries 

Rent 

Light . 

Office Supplies 


$1,800.00 

1,700.00 

500.00 

105.00 
50.00 

500.00 

110.00 


$1,500.00 

150.00 

9.00 

25.00 


$ 2 , 000.00 

150.00 

11.00 

25.00 


Vouchers Payable 

To record summary of Voucher Register for the month of 
January, 19 — . 


- 31 - 


$18,000.00 

2 , 000.00 

39,000.00 

4,765.00 


1,000.00 

1,684.00 


2,186.00 


Accounts Receivable $62,000.00 

Sales ... 

To record sales for January as per summary of Sales Journal. 

- 31 - 

Sales Allowances $ 300.00 

Sales Returns 250.00 

Accounts Receivable 

To record sales returns and allowances as per summary of Sales 
Returns and Allowances Journal. 

- 31 - 

Cash $61,800.00 

Cash Discount on Sales ... 1,200.00 

Accounts Receivable 

Notes Receivable 


- 31 - 

Vouchers Payable $60,000.00 

Cash Discount on Purchases 

Cash 

To record summary of Cash Receipts and Cash Disbursements 
Journal for January, 19 — 

- 31 - 

Vouchers Payable $ 3,000.00 

Notes Payable 

To record issuance of notes in payment of vouchers. 


$68,635.00 


$62,000.00 


$ 550.00 


$60,000.00 

3,000.00 

$ 1,000.00 
59,000.00 


$ 3,000.00 
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- 31 - 

Notes Receivable $ 2,000.00 

Accounts Receivable $ 2,000.00 

To record notes received from customers. 

(Note: At this point a trial balance is taken; see work sheet.) 


ADJUSTING ENTRIES 
January 31, 

(1) 

« 

Manufacturing Overhead (Depreciation) $ 480.00 

Selling Expense (Depreciation) 15.00 

Administrative Expense (Depreciation) 30.00 

Allowance for Depreciation of Machinery and Equipment . $ 480.00 

Allowance for Depreciation of Furniture and Fixtures . . . 45.00 

To charge for depreciation for month of January, 19 — . 

( 2 ) 

Manufacturing Overhead (Insurance) $ 513.00 

Selling Expense (Insurance) 20.00 

Administrative Expense (Insurance) 4.00 

Prepaid Insurance $ 537.00 

To charge insurance expired for January, 19 — . 

(3) 

Direct Labor ... $ 2,500.00 

Manufacturing Overhead (Indirect Labor) 900.00 

Accrued Wages $ 3,400.00 

To charge amount of wages accrued to January 31, 19 — . 

(4) 

Administrative Expense (Bad Debts) $ 310.00 

Allowance for Bad Debts $ 310.00 

To charge operations for estimated bad debts for January 19 — . 

(5) 

Stores (New) $ 6,200.00 

Work in Process (New) 20,483.00 

Cost of Goods Manufactured $26,683.00 

To record inventories on hand January 31, 19 — 

( 6 ) 

Finished Goods (New) $21,200.00 

Cost of Sales $21,200.00 

To record inventory on hand January 31, 19 — . 

(7) 

Supplies (New) . . $ 1,800.00 

Supplies (Old) . $ 1,800.00 

To record prepaid expense, supplies on hand January 31, 19 — 

( 8 ) 

Manufacturing Overhead (Supplies) $ 1,200.00 

Supplies (Old) $ 1,200.00 

To record cost of supplies consumed in January, 19 — . 
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Cost of Goods Manufactured ... $76,358.00 

Stores (Old) ... $ 9,000.00 

Purchases of Stores 18,000.00 

Direct Labor . . 41,500.00 

Manufacturing Overhead .... 7,858.00 

To close charges for goods produced in January 19 — . 

( 10 ) 

Cost of Goods Manufactured ... $15,000.00 

Work in Process (Old) $15,000.00 

To close January 1 inventory of goods in process. 

( 11 ) 

Cost of Sales $64,675.00 

Cost of Goods Manufactured $64,675.00 

To close the latter account. 

( 12 ) 

Cost of Sales $12,000.00 

Finished Goods (Old) .... $12,000.00 

To close the January 1 inventory of finished goods. 


CLOSING ENTRIES 
January 31, 19 — 


Profit and Loss $61,474.00 

Cost of Sales ... $55,475.00 

Selling Expenses . . 1,719.00 

Administrative Expenses . . ... 2,530.00 

Cash Discount on Sales ... ... 1,20000 

Sales Returns .... 250.00 

Sales Allowances 300.00 

To close costs and expenses for January, 19- 


- 31 - 


Sales 

Cash Discount on Purchases . 

Profit and Loss 

To close all revenue accounts for January. 

- 31 - 

Profit and Loss 

Retained Earnings 
To close net profit for January. 


$62,000.00 

1,000.00 

$63,000.00 


$ 1,526.00 

$ 1,526.00 


LEDGER ACCOUNTS 

IMPREST CASH FUND 


1/1 

Balance 

$ 

500.00 

1/31 Balance 

. $ 500.00 

2/1 

Balance 

$ 

500.00 
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CASH IN BANK 


1/1 Balance 

1/31 Receipts . 

$ 20,000.00 
61,800.00 

1/31 Disbursements 

1/31 Balance 

$ 59,000.00 
22,800.00 



$ 81,800.00 


$ 81,800.00 

2/1 

Balance 

$ 22,800.00 






ACCOUNTS RECEIVABLE 



1/1 Balance 

1/31 Sales . . 

$ 10,000.00 
62,000.00 

1/31 Sales Returns and 
Allowances 

1/31 Cash 

1/31 Notes Receivable 

1/31 Balance 

$ 

550.00 

60,000.00 

2,000.00 

9,450.00 



$ 72,000.00 


$ 72,000.00 

2/1 

Balance . . . 

$ 9,450.00 






NOTES RECEIVABLE 



1/1 Balance 

1/31 Accounts Receivable 

$ 5,000.00 
2,000.00 

1/31 Cash 

1/31 Balance 

$ 

3,000 00 
4,000.00 



$ 7,000 00 


$ 

7,000.00 

2/1 

Balance 

$ 4,000.00 






STORES 



1/1 

Balance 

$ 9,000.00 

1/31 Cost of Goods 
Manufactured 

$ 

9,000.00 

2/1 

Inventory 

$ 6,200.00 






SUPPLIES 



1/1 Balance 

1/31 Purchases 

$ 1,000.00 

2,000.00 

1/31 Inventory 

1/31 Manufacturing 
Overhead 

$ 

1,800.00 

1,200.00 



$ 3,000.00 


$■ 

3,000.00 

2/1 

Inventory 

$ 1,800.00 






WORK IN 

PROCESS 



1/1 

Balance 

$ 15,000.00 

1/31 Co.st of Goods 
Manufactured 

$ 15,000.00 

2/1 

Inventory 

$ 20,483.00 






FINISHED GOODS 



1/1 

Balance 

$ 12,000.00 

1/31 Cost of Sales 

$ 12,000.00 

2/1 

Inventory 

$ 21,200.00 
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MACHINERY AND EQUIPMENT 


1/1 Balance . 

2/1 Balance 

.... $ 57,600.00 
$ 57,600.00 

1/31 Balance 

$ 57,600.00 


FURNITURE AND FIXTURES 


1/1 Balance . 

2/1 Balance 

$ 3,600.00 
$ 3,600.06 

1/31 Balance 

. $ 3,600.00 


PREPAID INSURANCE 


1/1 Balance 

... . $ 1,500.00 

1/31 Expired 

1/31 Balance ... . 

$ 537.00 

963.00 

2/1 Balance 

$ 1,500.00 
$ 963.00 


$ 1,500.00 


VOUCHERS PAYABLE 


1/31 Cash 

1/31 Notes Payable 
1/31 Balance . . 

$ 60,000.00 
3,000.00 
17,635.00 

1/1 Balance 

1/31 January Vouchers 

$ 12,000.00 
68,635.00 


$ 80,635.00 

2/1 Balance . . 

$ 80,635.00 
$ 17,635.00 


NOTES PAYABLE 


1/31 Cash . . 

1/31 Balance . . 

$ 1,000.00 
4,000.00 
$ 5,000.00 

1/1 Balance 

1/1 Vouchers Payable 

2/1 Balance 

$ 2,000.00 
3,000.00 
$ 5,000.00 
$ 4,000.00 


WAGES ACCRUED 


1/31 Balance . . . 

. . $ 3,400.00 

1/31 January accrual 

2/1 Balance 

$ 3,400.00 
. $ 3,400.00 



ALLOWANCE FOR DEPRECIATION OF MACHINERY AND EQUIPMENT 

1/31 Balance 

$ 6,240.00 

1/1 Balance . . . 

1/31 Provision — January 

. $ 5,760.00 
480.00 


$ 6,240.00 

2/1 Balance 

$ 6,240.00 
$ 6,240.00 

ALLOWANCE FOR 

DEPRECIATION 

OF FURNITURE AND 

FIXTURES 

1/31 Balance . . 

. . . $ 585.00 

1/1 Balance 

1/31 Provision— January . 

. $ 540.00 

45.00 


$ 585.00 

2/1 Balance . 

$ 585.00 

$ 585.00 
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ALLOWANCE FOR BAD DEBTS 


1/31 Balance 

$ 310.00 

1/31 Provision — January . 

. $ 

3iaoo 



2/1 Balance 

. r 

310.00 


CAPITAL STOCK 


1/31 Balance 

$100,000.00 

1/1 Balance . . 

2/1 Balance 

$100,000.00 

. $100,000.00 
% 


RETAINED EARNINGS 


1/31 Balance 

$ 16,426.00 

1/1 Balance ... . 

1/31 Profit — January 

$ 14,900.00 
1,526.00 


$ 16,426.00 

2/1 Balance . . . 

$ 16,426.00 
. . $ 16,426.00 


PROFIT AND LOSS 


1/31 Cost of Sales ... . 

Selling Expense 
Administrative 

Expense 

Cash Discount on Sales 
Sales Returns 

Sales Allowances 
Retained Earnings . 

$ 55,475.00 

1.719.00 

2.530.00 

1.200.00 

250.00 

300.00 
1,526.00 

1/31 Sales . . . 

$ 63,000.00 


$ 63,000.00 


$ 63,000.00 


COST OF SALES 


1/31 Cost of Goods 
Manufactured 
Finished Goods 

. . $ 64,675.00 
12,000.00 

1/31 Finished Goods . . . 
1/31 Profit and Loss 

$ 21,200.00 
55,475.00 


$ 76,675.00 


$ 76,675.00 


SALES 


1/31 Profit and Loss 

$ 62,000.00 

1/31 Total January . 

. $ 62,000.00 


SALES RETURNS 


1/31 

$ 250.00 

1/31 Profit and Loss . . . 

. . . $ 250.00 


SALES ALLOWANCES 



1/31 .... $ 300.00 1/31 Profit and Loss . . $ 300.00 
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PURCHASKS OF STORES 


1/31 Vouchers Payable 

$ 18.000.00 

1/31 Cost of Goods 
Manufactured 

$ 18,000.00 


DIRECT 

LABOR 


1/31 Vouchers Payable 
1/31 Accrued Wages 

$ 39,000.00 
2.500.00 
$ 41,500.00 

1/31 Cost of Goods 
Manufactured 

$ 41,500.00 
$ 41,500.00 

MANUFACTURING OVERHEAD 


1/31 Vouchers Payable 
1/31 Depreciation 

1/31 Insurance 

1/31 Accrued Wages 
1/31 Supplies 

$ 4,765.00 

480.00 

513.00 

900.00 
1,200.00 

1/31 Cost of Goods 
Manufactured 

$ 7,858.00 


$ 7,858.00 


$ 7,858.00 


SELLING ] 

EXPENSE 


1/31 Vouchers Payable 
1/31 Depreciation 

1/31 Insurance 

$ 1,684.00 

15.00 

20.00 

1/31 Profit and Loss 

$ 1,719.00 


$ 1,719.00 


$ 1,719.00 


ADMINISTRATIVE EXPENSE 


1/31 Vouchers Payable 
1/31 Depreciation 

1/31 Insurance 

1/31 Bad Debts 

$ 2,186.00 
30 00 
4.00 
310.00 

1/31 Profit and Loss 

$ 2,530.00 


$ 2,530.00 


$ 2,530.00 


CASH DISCOUNT ON SALES 


1/31 

$ 1,200.00 

1/31 Profit and Loss 

$ 1,200.00 

CASH DISCOUNT 

ON PURCHASES 


1/31 Profit and Loss 

$ 1.000.00 

1/31 

$ 1,000.00 

COST OF GOODS MANUFACTURED 


1/31 Stores 

1/31 Purchases 

1/31 Direct Labor 

1/31 Manufacturing 
Overhead 

1/31 Goods in Process 

$ 9,000.00 
18,000.00 
41,500.00 

7,858.00 

15,000.00 

1/31 Inventory (New) 
1/31 Cost of Sales 

$ 26,683.00 
64,675.00 


$ 91,358.00 


$ 91,358.00 
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1 Balance Sheet 

U 

$ 17,635 00 
4,000.00 

6,240 00 

585 00 
100,000.00 
14,900 00 

3,400 00 
310.00 

$147,070 00 
1,526 00 

1 $148.596 00 

(S 

$ 500 00 

22,800 00 

9.450.00 

4.000 00 

57,600 00 
3,600 00 
963 00 

6,200 00 

20.483.00 

21.200.00 

1,800 00 

$148,596.00 

o 

o 

NO 

ON 

00 

't 

1 Profit and Loss 

1 Cr 

$62,000 00 

1,000.00 

$63,000.00 

O 

o 

o 

o 

q 

VO 

u 

c 

$ 250.00 

300.00 

2,530 00 
1,200 00 

1,719 00 

55,475 00 

$61,474.00 
1,526 00 

o 

o 

o 

o 

q_ 

r^r 

VO 

W 

Adjustments 

Cr 

(9)$ 9,000 00 

(7) 1,800 00 

(8) 1,200 00 

(10) 15,000-00 
(12) 12.000 00 

(2) 537 00 

(1) 480 00 

(1) 45.00 

(9) 18,000 00 

(9) 41,500 00 

(9) 7,858 00 

(3) 3,400 00 

(4) 310.00 

(5) 26,683 00 

(11) 64,675 00 

(6) 21,200.00 

1 $223,688 00 I 


Dr 1 

(3)$ 2,500 00 

(1) 480.00 

(2) 513 00 

(3) 900 00 

(8) 1.200 00 

(1) 30 00 

(2) 4 00 

(4) 310 00 

(1) 15 00 

(2) 20 00 

(5) 6,200 00 

(5) 20,483.00 

( (9) 76,358.00 

((10) 15,000 00 

((6) 21,200 00 

((11) 64,675 00 

(12) 12,000.00 
(7) 1,800.00 

1 $223.688 00 ! 


Prcclosing Trial Balance I 

Cr 1 

$ 17,635 00 
4,000 00 

5,760 00 

540 00 
100.000 00 
14,900 00 
62,000.00 

1,000.00 

1 $205,835 00 1 



$ 500 00 
22,800 00 
9,450 00 

4.000 00 

9.000 00 

3.000 00 

15.000 00 

12.000 00 
57,600 00 

3,600 00 
1,500 00 

250 00 
300.00 
18,000 00 
39,000 00 
4,765 00 

2.186 00 

1,200 00 
1,684 00 j 

1 $205,835 00 1 


Account 

Imprest Cash 

Cash in Bank 

Accounts Receivable 

Notes Receivable 

Stores 

Supplies 

Work in Process 

Finished Goods 

Machinery and Equipment 

Furniture and Fixtures 

Prepaid Insurance . . 

Vouchers Payable 

Notes Payable 

Allowance for Depreciation — 
Machinery and Equipment 
Allowance for Depreciation — 
Furniture and Fixtures 

Capital Stock 

Retained Earnings 

Sales 

Sales Returns 

Sales Allowances 

Purchases of Stores 

Direct Labor 

Manufacturing Overhead 

Administrative Expense . . . 

Cash Discount on Sales 

Cash Discount on Purchases 

Selling Expense . . 

New Accounts 

Wages Accrued 

Allowance for Bad Debts 

Stores (New) 

Work in Process (New) 

Cost of Goods Manufactured 

Finished Goods (New) 

Cost of Sales 

Supplies 

Profit for January 
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Exhibit B 

SULLIVAN MANUFACTURING CORPORATION 
PROFIT AND LOSS STATEMENT 
For the Month Ending January 31, 19 — 


Sales . . $62,000.00 

Less: Sales Returns $ 250.00 

Sales Allowances 300.00 550.00 

Income from Sales $61,450.00 

Cost of Sales ( Schedule 1 ) 55,475.00 

Gross Profit on Sales $ 5,975.00 

Operating Expenses: 

Selling Expenses (Schedule 3) . $1,719.00 

Administrative Expenses (Schedule 3) . 2,530.00 

Financial Management Expense (Schedule 3) 200.00 

Total Operating Expenses 4,449.00 

Net Profit from Operations $ 1,526.00 


Exhibit B 
Schedule 1 

SULLIVAN MANUFACTURING CORPORATION 

COST OF SALES 

For the Month Ending January 31, 19 — 


Inventory Finished Goods, January 1, 19 — . $12,000.00 

Cost of Production (Schedule 2) 64,675.00 

Total Finished Goods Available for Sale $76,675.00 

Less: Inventory Finished Goods, January 31, 19 — 21,200.00 

Cost of Sales . . . $55,475.00 


Exhibit B 
Schedule 2 

SULLIVAN MANUFACTURING CORPORATION 
COST OF PRODUCTION 
For the Month of January, 19 — 


Material and Supplies Consumed: 

Inventory Stores, January 1, 19 — $ 9,000.00 

Purchases of Stores 18,000.00 

Total Material Handled $27,000.00 

Less: Inventory Stores, January 31, 19 — 6,200.00 

Material Consumed $20,800.00 

Direct Labor 41,500.00 

Manufacturing Overhead (Schedule 3) 7,858.00 

Manufacturing Charges for the Period $70,158.00 

Inventory Work in Process, January 1, 19 — 15,000.00 

Total Work in Process Handled $85,158.00 

Less: Inventory Work in Process, January 31, 19 — 20,483.00 

Cost of Production $64,675.00 
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QUESTIONS 

1. As a financial accountant, list the items in a trial balance peculiar to a 
manufacturing enterprise as against a business engaged in trading. 

2. List the different inventories one may find in a statement of production 
cost. How does the accountant verify the accuracy of these inventory 
values ? 

3. It has been noted that steps in determining cost of raw materials con- 
sumed, cost of supplies consumed, and cost of goods manufactured are 
identical with the procedure used in ascertaining the cost of goods sold. 
Explain by use of “T” accounts. 

4. Is the cost of goods manufactured ecpii valent to purchases in a trading 
company ? Explain. 

5. List the steps in closing the books of a company engaged in manufac- 
turing. 

6. Beyond the frial balance, what information is essential to a determination 
of monthly profit or loss of a manufacturing company ? 

7. For many years a large corporation has excluded from its statement of 
cost of production any mention of work in process ])ointing out that on 
the average the quantity of goods in process does not vary and as a result 
has no effect on the total cost of production. Do you agree with this 
approach? Explain. 

8'. As a financial accountant concerned with the preparation of operating 
statements for a manufacturing company, how would you distribute such 
items as rent, depreciation, heat and light, and officers' salaries to manu- 
facturing overhead, selling expense, and administrative expense if all 
operations are carried on in one building? 

9. “Take the inventory at the beginning of the year, add to it purchases 
during the year, and subtract the inventory at the end of the year to 
obtain cost of material consumed." 

a) In what resj^ects does the procedure described above fail to provide 
an adequate plan of accounting for materials used in manufacturing ? 
I?) How can these shortcomings be remedied? 



^ Chapter 3 

HE MANUFACTURING CYCLE 


Periodic Inventory Method vs. Perpetual Inventory Method. The 
illustrative problem in the last chapter could be completed only if the 
value of the closing inventories was furnished. This implies that a phys- 
ical inventory was taken or that some approximation was made. This 
method is generally used in financial accounting and is referred to as the 
periodic inventory method of income determination. 

The perpetual inventory method generally associated with cost ac- 
counting presupposes the existence of additional subsidiary records 
furnishing inventory values at any given date. As a result, financial 
statements may be prepared without resorting to the arduous task of a 
physical inventory. Then, too, such subsidiary records by yielding a 
so-called book inventory value, permit the verification of the physical 
inventory, thus pointing up overages and shortages. 

Under the perpetual inventory system the key ledger accounts relating 
to manufacturing, while retaining the titles used in financial accounting, 
change somewhat in their function and in the nature of debits and credits 
posted thereto. The purpose of the accounts is to trace the flow of costs 
to correspond to the flow of work from raw material to work in process 
to finished goods to cost of sales. The accounts reflect the so-called 
manufacturing cycle, since the operations are endlessly repeated. 

Cost Controlling Accounts. Controlling accounts are very widely 
used in cost accounting because of the great mass of details contained 
in the cost records. The principal cost controlling accounts and the cor- 
responding subsidiary ledgers are listed below : 

Controlling Account Subsidiary Ledger 


Stores 

Work in Process 

Finished Parts 
Finished Goods 
Manufacturing Overhead 

Selling Expense 
Administrative Expense 


Stores Ledger 

Job Order Cost Sheets or Process Cost 
Sheets 

Finished Parts Ledger 
Finished Goods Ledger 
Manufacturing Overhead Ledger and/or 
Departmental Overhead Ledger 
Selling Expense Ledger 
Administrative Expense Ledger 
36 
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Stores Ledger. In actual practice specialized t)rpes of ledger sheets 
are used in place of the conventional two-sided ledger account. Accounts 
in the stores ledger are generally kept on cards with a separate card for 
each item kept in the storeroom. The essential information shown re- 
lates to quantities received, quantities issued, quantities on hand, and 
unit costs. Finished parts and finished goods ledgers are operated in 
the same way as the stores ledger. 

Work in Process Ledgers. Cost systems may conveniently be classi- 
fied as either process costs or job order costs. In a process cost system, 
product unit costs are determined by dividing the number of units pro- 
duced into the total cost for a given period of time. All units produced 
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Figure 5. Departmental Expense Ledger Sheet 


during the period have the same average cost. For example, in a plant 
manufacturing ginger ale the production costs are averaged over the 
number of cases of ginger ale produced during the month. The detailed 
costs are shown on so-called process cost sheets constituting the sub- 
sidiary ledger. These sheets contain the material, labor, and manufactur- 
ing overhead charged to each process. 

Under a job order cost system each specific order or lot of product 
is treated as a unit and its cost determined separately. A cost sheet is 
set up for each order and on it are entered the costs of material and 
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labor used and the overhead applicable to the order. These cost sheets 
constitute the work in process ledger. The sum of the costs entered on 
individual cost sheets should agree with the total cost of work in process 
shown in the control account or accounts. 

Manufacturing Overhead and Selling Expense Ledgers. The 
manufacturing overhead ledger is ordinarily subdivided by departments 
and contains a ledger sheet for each department. The departmental 
ledger sheets in turn have columns for individual expense items (Figure 
5). All money columns on these ledger sheets are debit columns since 
entries in the overhead accounts are almost always debits. At the end 
of the month, the sum of the items shown on a ledger sheet shows the 
total overhead incurred by that department during the month. The 
totals of all the sheets in the ledger should, of course, agree with the 
balance in Manufacturing Overhead. 

The selling expense and administrative expense ledgers are composed 
of columnar expense sheets similar to those used for manufacturing 
overhead (Figure 6). 

Material Costs. Materials are commonly purchased in advance of 
the time they are to be used and are kept in a storeroom. The cost of 
the materials on hand is shown in the Raw Materials Inventory account 
or Stores. Operation of the Stores account is summarized below. 

Dr. STORES Cr. 

1. With the inventory at the beginning 
of the period. 

2. With the invoice price of purchases ; 
at the same time credit Vouchers Pay- 
able. 

3. With freight-in ; at the same time 
credit Vouchers Payable. 

4. With materials returned from the 
factory ; at the same time credit Work 
in Process. 

The balance of this account represents a current asset. 

Labor Costs. Employees of the company work at their respective 
tasks in the factory and the wages they earn are debited to Factory 
Payroll. The corresponding credit is to Accrued Payroll which shows 
the liability for the salaries and wages owed to employees. Factory Pay- 
roll is in effect a clearing account used to accumulate the cost of labor. 
At the end of the period the debit balance in Factory Payroll is trans- 
ferred to other accounts as follows : 

1. The cost of direct labor is transferred to Work in Process. 

2. The cost of indirect labor is transferred to Manufacturing Overhead. 


1. With the cost of direct materials req- 
uisitioned ; at the same time debit 
Work in Process. 

2. With the cost of indirect materials; 
at the same time debit Manufacturing 
Overhead. 

3. With the cost of materials returned 
to vendors ; at the same time debit 
Vouchers Payable. 
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Operation of Factory Payroll and Accrued Payroll is summarized below. 

Dr. FACTORY PAYROLL Cr. 

1. With salaries and wages earned by 1. With the cost of direct labor; at the 

employees during the period; at the same time debit Work in Process, 

same time credit Accrued Payroll 2. With the cost of indirect labor; at 

account. the same time debit Manufacturing 

Overhead. 

Dr. ACCRUED PAYROLL Cr. 

1. With the amount of wages to be paid; 1. With the amount of wages earned by 

at the same time credit Vouchers Pay- employees ; at the same time debit 

able. Factory Payroll. 

After the books have been closed, Factory Payroll has no balance 
since labor costs have been transferred to other accounts ; the Accrued 
Payroll account will have a credit balance equal to the amount of wages 
earned by employees but not yet paid. The date on which the books are 
closed is ordinarily ^not the same as that on which wage payments are 
made and, in addition, payments may lag behind the work by a few 
days because it requires time to prepare the payroll. Hence there will 
usually be some wages owing to employees. This balance in Accrued 
Payroll is a current liability and appears in the balance sheet. 

Manufacturing Overhead. All the indirect charges to manufactur- 
ing are collected in a manufacturing overhead account. Like the Factory 
Payroll account, Manufacturing Overhead is a clearing account used to 
accumulate the indirect costs of production. These costs are subse- 
quently transferred to Work in Process leaving no balance in Manu- 
facturing Overhead after the books have been closed.^ Operation of 
the Manufacturing Overhead account is summarized below. 

Dr. MANUFACTURING OVERHEAD Cr. 

1. With the cost of indirect materials; 1. With overhead cost applied to work in 

at the same time credit Stores. process; at the same time debit Work 

2. With the cost of indirect labor; at the in Process, 
same time credit Factory Payroll. 

3. With the amount of manufacturing 
overhead from voucher register ; at the 
same time credit Vouchers Payable. 

4. With the amount of insurance, taxes, 
depreciation, etc. according to the re- 
spective schedules; at the same time 
credit the accounts Prepaid Insurance, 

Prepaid or Accrued Taxes, Allowance 
for Depreciation, respectively. 

1 It is assumed here that the actual amount of manufacturing overhead is charged to cost of 
goods produced during the period. Other methods are presented in later chapters. 
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Work in Process Inventory. The nature of the work in process 
inventory has already been explained. Operation of the account is ex- 
plained below. 

Dr. WORK IN PROCESS Cr. 

1. With the cost of the inventory, con- 1. With the cost of material, labor, and 

sisting of material, labor, and overhead overhead of finished parts and finished 

at the beginning of the period. goods completed during the period; at 

2. With the amount of direct materials the same time debit Finished Parts 

issued during period for use on pro- and/or Finished Goods. * 

duction orders ; at the same time credit 2. With the cost of materials returned to 
Stores. storeroom ; at the same time debit 

3. With the amount of direct labor ap- Stores, 
plied to production orders during 

period ; at the same time credit Factory 
Payroll. 

4. With the amount of overhead applied 
to production orders during period; at 
the same time credit Manufacturing 
Overhead. 

The balance of this account represents the cost of the inventory still 
in process. Such cost includes the costs of material, labor, and manu- 
facturing overhead. 

Subdivision of Work in Process Account. It is often advisable 
to break up Work in Process into its component elements in order to 
maintain separate control over each cost element. Where this is done 
the individual work in process accounts appear as follows : 

Dr. MATERIAL IN PROCESS Cr. 

1. With cost of material on hand at the 1. With cost entered on the completed 

beginning of the period. finished parts and finished goods or- 

2. With direct materials issued during the ders ; at the same time debit Finished 

period for production orders ; at the Parts and Finished Goods. 

same time credit Stores. 2. With cost of materials returned to 

3. With finished parts issued during stores; at the same time debit Stores, 
period for subassemblies and finished 

goods; at same time credit Finished 
Parts. 

The balance of this account represents the amount of materials in 
process, or unfinished work, and should agree with the material costs on 
various cost sheets of unfinished orders. 

Dr. LABOR IN PROCESS Cr. 

1. With cost of direct labor in process at 1. With cost of direct labor on the com- 

the beginning of the period. pleted finished parts and finished goods 

2. With direct labor applied to production orders ; at the same time debit Finished 

orders during the period ; at the same Parts and Finished Goods, respectively, 

time credit Factory Payroll. 
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The balance of this account represents the amount of direct labor in 
process and should agree with the direct labor section on the various cost 
sheets of unfinished orders. 


Dr. MANUFACTURING OVERHEAD IN PROCESS Cr. 


1. With applied overhead in process at 
the beginning of the period. 

2. With overhead applied to production 
orders during the period; at the same 
time credit Manufacturing Overhead. 


1. With expense applied to the completed 
finished parts and finished goods or- 
ders; at the same time debit Finished 
Parts and Finished Goods. 


The balance of this account represents the amount of applied over- 
head in process and should agree with the manufacturing overhead 
section on the various cost sheets of unfinished orders. 

In those cases where finished parts are manufactured and later as- 
sembled into finished goods it is advisable to open additional accounts 
for finished parts and for the assembly operation or operations. Finished 
parts emerge from work in process and are sent to a finished parts store- 
room in case they are not immediately needed. The entry to show the 
transfer is to debit Finished Parts and credit Work in Process. The 
finished parts may then be sold as replacement parts or be reissued to 
the factory for use in the assembly line. The operation of the Finished 
Parts account is illustrated below : 


Dr. FINISHED PARTS Cr. 


1. With inventory of parts at beginning 
of period consisting of costs of ma- 
terial, labor, and overhead. 

2. With cost of parts produced during 
period; at the same time credit Work 
in Process. 

3. With returns from customers; at the 
same time credit Cost of Sales. 


1. With cost of parts sold; at the same 
time debit Cost of Sales. 

2. With cost of parts moved to assembly ; 
at the same time debit Assembly. 


The balance in the account is the cost of the parts inventory in the 
stockroom, consisting of material, labor, and overhead charges. 

The assembly account is in effect an additional work in process ac- 
count since it is debited for the cost of the finished parts, any additional 
material used in assembly, such as nuts and bolts, assembly labor; and 
assembly overhead. It is credited for the cost of the completed product. 
By means of such an account it is possible to portray in the manufactur- 
ing cost statement or schedule the flow of costs through the various 
stages of manufacture. The operation of the account is illustrated 
below : 
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Dr. ASSEMBLY Cr. 

1. With inventory of all materials in as- 1. With the cost of assembled products; 
sembly at beginning of the period. at the same time debit Finished Goods. 
These include the cost of all finished 

parts in process of being assembled 
and any additional materials, labor, 
and overhead used in assembly. 

2. With additional finished parts reissued 
to factory from finished parts stock ; at 
the same time credit Finished Parts. 

3. With cost of completed parts pur- 
chased ; at the same time credit 
Vouchers Payable. 

4. With additional assembly materials re- 
quired to meet production schedules ; at 
the same time credit Stores. 

5. With cost of assembly labor; at the 
same time credit Factory Payroll. 

6. With manufacturing overhead incurred 
in assembly; at the same time credit 
Manufacturing Overhead. 

The balance of the account is the cost of the inventory in process of 
assembly and represents all material, labor, and overhead incurred on 
partially completed assemblies. 

In companies that do not use an assembly account, the completed fin- 
ished parts are charged to Finished Parts and credited to Work in 
Process. Upon being reissued to the factory for assembly, they would 
be charged back to Work in Process and upon completion, charged to 
Finished Goods and credited to Work in Process. 

Finished Goods. This represents the final stage. When the goods 
have been completed they are charged to Finished Goods, the credit 
being either to Work in Process or Assembly. Ordinarily the respon- 
sibility of the factory ceases with the transfer to the finished goods stock- 
room. At this point the sales department takes over. The account itself 
is operated as follows : 

Dr. FINISHED GOODS Cr. 

1. With inventory on hand at beginning 1. With cost of finished goods sold ; at the 

of period. same time debit Cost of Sales. 

2. With goods completed during period; 
at the same time credit Work in Proc- 
ess account or accounts. 

3. With returns from customers; at the 
same time credit Cost of Sales. 

The balance of the account represents the cost of inventory of finished 
goods on hand at the end of the period. 
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Cost of Goods Sold. The preceding explanation has shown how the 
manufacturing cost of finished goods ready for sale has been built up 
by accumulating the costs of material, labor, and overhead in the ledger 
accounts. When the finished goods are sold, the cost of the goods is 
debited to Cost of Sales and credited to Finished Goods in recognition 
of the fact that the goods have passed into possession of the buyer. This 
entry is in addition to the regular financial entry debiting Accounts 
Receivable and crediting Sales. Operation of the Cost of Sales account 
is shown below. 

Dr. COST OF SALES Cr. 

1. With amounts of finished parts sold ; at 1. With amount of returns from custom- 

the same time credit Finished Parts. ers; at the same time debit Finished 

2. With the amount of finished goods Parts or Finished Goods, as the case 

sold ; at the same time credit Finished may be. 

Goods. 

The balance of this account is closed to Profit and Loss whenever 
the books are closed. 

Selling and Administrative Expenses. Expenses connected with 
the activities of the sales and general administrative divisions are re- 
corded in the usual way through the ledger accounts. It is usually 
more convenient to keep in the general ledger only a controlling account 
for each of these two major divisions and to record the details through 
subsidiary ledgers, one for each division. 

Product Charges vs. Period Charges. Selling and administrative 
expenses are commonly spoken of as period charges in contrast to manu- 
facturing overhead which is referred to as a product charge. The latter 
term implies that manufacturing overhead is eventually charged to the 
product and becomes part of the inventory cost along with material and 
labor. Any inventories remaining at the end of a period are therefore 
carried over to the next period and are shown in the balance sheet at a 
cost comprising material, labor, and manufacturing overhead. By con- 
trast, selling and administrative expenses are charged to profit and loss ; 
that is, they are expenses of the period for which they were incurred. 
No part of them becomes capitalized in inventories. Opinion on this 
point is not entirely unanimous. Some cost accountants have urged the 
apportionment of general administrative expenses between selling and 
manufacturing; thus the portion charged to manufacturing overhead 
would result in a product charge and be reflected in inventory. General 
opinion, however, favors exclusion of general administrative expense 
from inventories. The cost of manufacturing may therefore be consid- 
ered as made up of the costs to cover direct material, direct labor, and 
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manufacturing overhead ; that is, the cost of goods ready for sale and 
shipment. On the other hand, certain classes of manufacturing over- 
head are often excluded from inventories. 


Cost Accounting Problem Illustration 

Statement of Problem. In the illustration which follows, a hypo- 
thetical cost accounting problem is presented and solved. It embraces 
the foregoing principles and shows how they are applied in the recoi;ds 
and the resulting summaries. All transactions are entered in one journal 
for convenience ; they are traced through to the general ledger accounts, 
the trial balance, and the financial statements. Figures used in this prob- 
lem are, with some modification in the method of presentation, the same 
as those used in the demonstration in Chapter 2, the object being to make 
a comparison between the financial and the cost accounting procedures. 

1. The opening trial balance of the Sullivan Manufacturing Cor- 
poration, January 1, 19 — , was as follows: 


Imprest Cash Fund $ 500.00 

Cash 20,000.00 

Accounts Receivable 10,000.00 

Notes Receivable 5,000.00 

Stores 10,000.00 

Work in Process 15,000.00 

Finished Goods . 12,000.00 

Machinery and Equipment 57,600.00 

Furniture and Fixtures 3,600.00 

Prepaid Insurance 1,500.00 

Vouchers Payable $ 12,000.00 

Notes Payable 2,000.00 

Allowance for Depreciation of Machinery and Equipment . . . 5,760.00 

Allowance for Depreciation of Furniture and Fixtures 540.00 

Capital Stock 100,000.00 

Retained Earnings 14,900.00 


$135,200.00 $135,200.00 

2. The summary of the voucher register for the month of January 
was as follows: 


Purchases of Raw Materials and Supplies 

Payroll 

Notes Payable . . 

Rent, to be apportioned on the basis of floor area as follows : 


Manufacturing $1,700.00 

Selling 150.00 

Administrative 150.00 


Power 

Light, to be apportioned on the basis of kilowatt hours as follows : 


Manufacturing $ 105.00 

Selling 9.00 

Administrative 11.00 


$20,000.00 

40,800.00 

1,000.00 


2,000.00 

500.00 


125.00 
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Office Supplies, to be apportioned on the basis of actual use : 

Manufacturing 

Selling 

Administrative ... 

Repairs to Machinery 

General Manufacturing Expenses ... 

Salesmen’s Salaries . . 

Office Salaries 

Total Vouchers Payable 


$ 50.00 

25.00 

25.00 $ 100.00 

^ 500.00 

110.00 
1,500.00 
2 , 000.00 
$68,635.00 


3. The analysis of the payroll for the month disclosed the following 
facts : 

Direct Labor $41,500.00 

Indirect Labor ... 2,700.00 

Total Payroll Earned $44,200 00 


4. From an analysis of the materials issued during the month, the 
results were as follows : 

Direct Materials . . . . $20,800.00 

Indirect Materials . 1,200.00 

Total . “ $22,000.00 


5. Power costs $500 per month all of which is charged to manu- 
facturing. 

6. Depreciation on machinery and equipment is figured at the rate 
of 10% per annum, and on furniture and fixtures at 15%. It is dis- 
tributed as follows : 

Manufacturing Overhead ... $480.00 

Selling Expense 15.00 

Administrative Expense 30.00 

7. Insurance on equipment, stock, and for compensation in case of 
accident is distributed on the basis of values of equipment and payroll. 
The amounts are as follows : 


Manufacturing Overhead . .... $513.00 

Selling Expense .... 20,00 

Administrative Expense 4.00 


8. The total manufacturing overhead for the month is charged to 
production. 
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9. The completed production and its cost during the month are 
arrived at as follows : 

Inventory work in process at beginning 10,000 units 

Put into process 34,000 

Total work in process to be accounted for 44,000 “ 

Total debits to work in process $85,15S 

Average unit cost of production * 

$85,158 44,000 = $1.9354 

Finished production transferred 33,417 units 

Value of transfer (to nearest dollar^ * 

33,417 X $1.9354 $64,675 

10. The sales and cost of sales during the month were as follows: 

Sales . . $62,000.00 

Cost of Sales 55,675.00 

11. The sales returns, cost of sales returns, and sales allowances 
during the month were : 

Sales Returns . . $250.00 

Cost of Sales Returns 200.00 

Sales Allowances 300.00 

12. Cash receipts : 

Accounts Receivable . . . $60,000.00 

Less: Cash Discounts on Sales 1,200.00 $58,800.00 

Notes Receivable . . 3,000.00 

Total . . $61,800.00 


13. Cash disbursements: 

Vouchers Payable $60,000.00 

Less: Cash Discounts on Purchases 1,000.00 $59,000.00 


14. Notes were given in the amount of $3,000 in payment of vouch- 
ers payable. Notes were received in the amount of $2,000 in payment 
of open accounts. 

15. A provision for bad debts was made in the amount of $310. 

Requirements: 

1. Journal entries 

2. General ledger accounts 

3. Trial balance (preclosing) 

4. Financial statements 


* Disregarding stages of completion of work in process inventories. 
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JOURNAL ENTRIES 
January 31, 19 — 


Stores $20,000.00 

Accrued Payroll 40,800.00 

Notes Payable 1,000.00 

Manufacturing Overhead 2,965.00 

Selling Expense 1,684.00 

Administrative Expense 2,186.00 

Vouchers Payable . . $68,635.00 


To summarize the materials bought and expenses incurred 
during the month as listed in the voucher register arrived at 
as follows: 


Manufacturing Overhead 

Rent .. $1,700.00 

Power 500.00 

Light 105.00 

Office Supplies 50.00 

Repairs to Machinery 500.00 

General Manufacturing Expense 110.00 

$2,965.00 

Selling Expense: 

Sales Salaries $1,500.00 

Rent 150.00 

Light 9.00 

Office Supplies 25.00 

$1,684.00 

Administrative Expense : 

Office Salaries $2,000.00 

Rent 150.00 

Light 11.00 

Office Supplies 25.00 

$2,186.00 

- 31 - 

Work in Process $20,800.00 

Manufacturing Overhead 1,200.00 

Stores $22,000.00 


To record the direct and indirect material requisitioned during 
the month as per analysis of the materials issued. 


- 31 - 

Work in Process $41,500.00 

Manufacturing Overhead ... 2,700.00 

Accrued Payroll . . $44,200.00 

To record the amount of direct and indirect labor as per payroll 
and labor time tickets. 

- 31 - 

Manufacturing Overhead ... ... . $ 480.00 

Selling Expense 15.00 

Administrative Expense 30.00 

Allowance for Depreciation on Machinery and Equipment $ 480.00 

Allowance for Depreciation on Furniture and Fixtures . . 45.00 

To charge depreciation for the month to the above divisions of 
the plant. Rates: Machinery and Equipment 10%, Furniture 
and Fixtures 15%. 
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- 31 - 

Manufacturing Overhead $ 513.00 

Selling Expense 20.00 

Administrative Expense 4.00 

Prepaid Insurance . ... $ 537.00 

For monthly charge for fire insurance on equipment and stock, 
and for compensation insurance. This expense is distributed on 
the basis of values and payroll. 

- 31 - 

Work in Process $ 7,858.00 

Manufacturing Overhead $7,858.00 

To charge the total manufacturing overhead for the month to 
goods in process. 

- 31 - 

Finished Goods $64,675.00 

Work in Process $64,675.00 

To record the completed production during the month. 

- 31 - 

Cost of Sales — $55,675.00 

Finished Goods $55,675.00 

To record the cost of sales during the month. 

- 31 - 

Accounts Receivable $62,000.00 

Sales ... $62,000.00 

For sales made during January. 

- 31 - 

Finished Goods $ 200.00 

Cost of Sales $ 200.00 

To record the cost of sales returns during January. 

- 31 - 

Sales Returns . . . $ 250.00 

Sales Allowances . . 300.00 

Accounts Receivable $ 550.00 

To record the returns and allowances during the month. 

- 31 - 

Cash $61,800.00 

Cash Discount on Sales 1,200.00 

Accounts Receivable $60,000.00 

Notes Receivable 3,000.00 

To record payments by customers and collection of notes during 
the month. 

- 31 - 

Vouchers Payable $60,000.00 

Cash Discount on Purchases $ 1,000.00 

Cash 59,000.00 

To record cash disbursements during the month. 

- 31 - 

Vouchers Payable $ 3,000.00 

Notes Payable . $ 3,000.00 

To record noninterest-bearing notes issued during the month. 
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- 31 - 

Notes Receivable 

Accounts Receivable 

To record notes received during January. 


- 31 - 

Bad Debts Expense ... 

Allowance for Bad Debts . 

To provide a reserve for bad debts. 

(Note: At this point a trial balance is taken.) 


$ 2,000.00 

$ 2,000.00 


$ 310.00 

$ 310.00 


CLOSING ENTRIES 
January 31, 19 — 

Profit and Loss 
Cost of Sales . 

Sales Returns 
Sales Allowances 
Selling Expenses 
Administrative Expenses 
Cash Discount on Sales 
Provision for Bad Debts 


$61,474.00 

$55,475.00 

250.00 

300.00 

1.702.00 

2.237.00 

1 . 200.00 

310.00 


- 31 - 

Sales 

Cash Discount on Purchases 
Profit and Loss 

- 31 - 

Prbfit and Loss 

Retained Earnings 
To close. 


$62,000.00 

1,000.00 

$63,000.00 


$ 1,526.00 

$ 1,526.00 


GENERAL LEDGER ACCOUNTS 


IMPREST CASH FUND 


1/1 Balance 

2/1 Balance 

$ 500.00 

$ Soo.oo 

1/31 Balance 

$ 500.00 


CASH IN BANK 


1/1 Balance 

1/31 Receipts 

2/1 Balance . . 

$ 20,000.00 
61,800.00 
$ 81,800.00 
$ 22,800.00 

1/31 Disbursements 

1/31 Balance 

$ 59,000.00 
22,800.00 
$ 81,800.00 


ACCOUNTS RECEIVABLE 



1/1 Balance 

1/31 Sales . . 

$ 10,000.00 
62,000.00 

1/31 Sales Returns 

1/31 Cash 

1/31 Notes 

1/31 Balance 

$ 550.00 

60,000.00 
2,000.00 
9,450.00 

2/1 

Balance 

$ 72,000.00 
$ 9,450.00 


$ 72,000.00 
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NOTES RECEIVABLE 


1/1 Balance $ 5,000.00 

1/31 Accounts Receivable . . 2,000.00 

$ 7,000.00 

2/1 Balance $ 4,000.00 

1/31 Cash 

1/31 Balance . . 

$ 3,000.00 
4,000.00 
$ 7,000.00 


STORES 


1/1 Balance 

1/31 Purchases . . . . 

.... $ 10,000.00 
20,000.00 

1/31 Requisitions 

1/31 Balance 

$ 22,000.00 
8,000.00 
$ 30,000.00 

2/1 Balance 

$ 30,000.00 
$ 8,000.00 



WORK IN PROCESS 


1/1 Balance 

1/31 Direct Material 
1/31 Direct Labor 
1/31 Manufacturing 
Overhead 

. $ 15,000.00 
20,800.00 
41,500.00 

7,858.00 

1/31 Completed Cost Sheets 
1/31 Balance 

$ 64,675.00 
20,483.00 

2/1 Balance 

$ 85,158.00 
$ 20,483.00 


$ 85,158.00 


FINISHED GOODS 


1/1 Balance 

1/31 Production 

1/31 Returns 

$ 12,000.00 
64,675.00 
200.00 

1/31 Requisitions 

1/31 Balance 

$ 55,675.00 
21,200.00 

2/1 Balance 

$ 76,875.00 
.. . $ 21,200.00 


$ 76,875.00 


MACHINERY AND EQUIPMENT 


1/1 Balance 

2/1 Balance 

$ 57,600.00 
$ 57,600.00 

1/31 Balance 

$ 57,600.00 


FURNITURE AND FIXTURES 


1/1 Balance 

2/1 Balance 

$ 3,600.00 
$ 3,600.00 

1/31 Balance 

$ 3,600.00 


PREPAID INSURANCE 


1/1 Balance . . 

$ 1,500.00 

1/31 Expired ... 

1/31 Balance 

$ 537.00 

963.00 

2/1 Balance . 

$ 1,500.00 
. . $ 963.00 

* 

$ 1,500.00 
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VOUCHERS PAYABLE 


1/1 Cash . . . 

1/31 Notes . . . 
1/31 Balance . . . 

$ 60,000.00 

3,000.00 

17,635.00 

1/1 Balance 

1/31 Vouchers 

$ 12,000.00 
68,635.00 


$ 80,635.00 

2/1 Balance 

$ 80,635.00 
$ 17,635.00 


NOTES PAYABLE 


1/31 Vouchers 

1/31 Balance 

. . . $ 1,000.00 

4,000.00 

$ 5,000.00 

1/1 Balance 

1/31 Vouchers 

2/1 Balance 

$ 2,000.00 
3,000.00 
$ 5,000.00 
$ 4,000.00 


ACCRUED PAYROLL 


1/31 Vouchers . . 
1/31 Balance 

. . $ 40,800.00 

3,400.00 

1/31 Earned 

$ 44,200.00 


$ 44,200.00 

2/1 Balance 

$ 44,200.00 
$ 3,400.00 

ALLOWANCE FOR DEPRECIATION OF MACHINERY 

AND EQUIPMENT 

1/31 Balance — 

. . $ 6,240.00 

1/1 Balance 

1/31 

$ 5,760.00 
480.00 





$ 6,240.00 

2/1 Balance 

$ 6,240.00 
$ 6,240.00 

ALLOWANCE FOR DEPRECIATION OF FURNITURE 
AND FIXTURES 


1/31 Balance 

... . $ 585.00 

1/1 Balance 

1/31 

$ 540.00 

45.00 


$ 585.00 


$ 585.00 



2/1 Balance 

$ 585.00 


ALLOWANCE FOR BAD DEBTS 


1/31 Balance . . . 

$ 310.00 

1/31 

2/1 Balance 

$ 310.00 

$ 310.00 


CAPITAL STOCK 


1/31 Balance 

. . . $100,000.00 

1/1 Balance . 

$100,000.00 



2/1 Balance 

$100,000.00 
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RETAINED EARNINGS 


1/31 Balance 

$ 16,426.00 

1/1 Balance 

1/31 Net Profit 

. . $ 14,900.00 
1,526.00 


$ 16,426.00 

2/1 Balance 

$ 16,426.00 
. . $ 16,426.00 


PROFIT AND LOSS 


1/31 Cost of Sales 

1/31 Sales Returns . . . 

1/31 Sales Allowances 

1/31 Selling Expense . . . 
1/31 Administrative 

Expense . .... 

1/31 Cash Discount on Sales 
1/31 Provision for 

Bad Debts 

1/31 Net Profit 

$ 55,475.00 

250.00 

300.00 

1.719.00 

2.220.00 
1,200.00 

310.00 
1,526.00 

1/31 Sales 

1/31 Cash Discount on 

Purchases 

. . $ 62,000.00 

1,000.00 

' 

$ 63,000.00 


$ 63,000.00 


SALES 


1/31 Profit and Loss . . . 

$ 62,000.00 

1/31 

. . $ 62,000.00 


COST OF SALES 


1/31 Shipment 

$ 55,675.00 

1/31 Returns 

1/31 Profit and Loss 

.. $ 200.00 
55,475.00 


$ 55,675.00 


$ 55,675.00 


SALES RETURNS 


1/31 

$ 250.00 

1/31 Profit and Loss 

. $ 250.00 


SALES ALLOWANCES 


1/31 

$ 300.00 

1/31 Profit and Loss 

. $ 300.00 

MANUFACTURING OVERHEAD 


1/31 General Factory 

Expense 

1/31 Indirect Material 

1/31 Indirect Labor 

1/31 Rent 

1/31 Light 

1/31 Power 

1/31 Depreciation 

1/31 Insurance 

$ 110,00 
1,200.00 

2.700.00 

1.700.00 

105.00 

500.00 

480.00 

513.00 

1/31 Work in Process 

. $ 7,858.00 

1/31 Office Supplies 

1/31 Repairs 

50.00 

500.00 




$ 7,858.00 


$ 7,858.00 
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SELLING EXPENSE 


1/31 Vouchers 

1/31 Rent ... . 

1/31 Light 

1/31 Depreciation 

1/31 Insurance . . . 
1/31 Office Supplies 

$ 1,500.00 
.... 150.00 

9.00 

15.00 

. . . 20.00 

25.00 1 

1/31 Profit and Loss . . 

. • $ 

1,719.00 


$1,719.00 



$1,719.00 


ADMINISTRATIVE EXPENSES 



1/31 Vouchers . 

1/31 Rent 

1/31 Light 

1/31 Depreciation 

1/31 Insurance . . 

1/31 Office Supplies 
1/31 Bad Debts 

$ 2,000.00 

150.00 

. . 11.00 

30.00 

4.00 

25.00 

310.00 

1/31 Profit and Loss 

$ 

2,530.00 


$ 2,530.00 


C 

2,530.00 


CASH DISCOUNT ON SALES 



1/31 

$ 1,200.00 

1/31 Profit and Loss 

$ 

1,200.00 


BAD DEBTS EXPENSE 



1/31 

$ 310.00 

1/31 Profit and Loss 

$ 

310.00 

CASH DISCOUNT ON PURCHASES 



1/31 Profit and Loss 

$ 1,000.00 

1/31 

$ 

1,000.00 

For trial balance. 

see page 55. 





Summary. A number of conclusions may now be drawn based on 
the demonstrations in the previous chapter and in the present one. First, 
it may be noted that the cost presentation emphasizes a cumulative flow 
of costs from one account to the next until the result emerges in Cost 
of Sales. This was not true in financial accounting where the final re- 
sults had to be pulled together, as it were, from various bits of informa- 
tion. In financial accounting, after the trial balance was taken, many 
adjusting entries and hence a work sheet were necessary before the 
accounts could be closed to Profit and Loss. In cost accounting these 
were not necessary; even the month-end adjustments are part of the 
normal cost routine and are incorporated in the cost accounts before the 
trial balance stage is reached. In financial accounting the inventories 
are usually determined by physical count; in cost accounting they are 
based on figures contained in the cost accounts themselves. 
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SULLIVAN MANUFACTURING CORPORATION 

TRIAL BALANCE, JANUARY 31, 19— 

(Before Closing) 


Imprest Cash Fund ... $ 500.00 

Cash . .... 22,800 00 

Accounts Receivable . 9,450,00 

Notes Receivable 4,000.00 

Stores . . . 8,000.00 

Work in Process ... ... 20,483 00 

Finished Goods 21,200.00 

Machinery and Equipment . 57,600.00 

Furniture and Fixtures . .... 3,600.00 

Prepaid Insurance . 963.00 

Vouchers Payable . . ... $ 17,635.00 

Notes Payable . 4,000.00 

Accrued Payroll 3,400.00 

Allowance for Depreciation of Machinery and Equipment . . 6,240.00 

Allowance for Depreciation of Furniture and Fixtures 585.00 

Allowance for Bad^ Debts . . . 310.00 

Capital Stock 100,000.00 

Retained Earnings 14,900.00 

Sales . 62,000.00 

Sales Returns . 250.00 

Sales Allowances . . . 300.00 

Cost of Sales . . 55,475.00 

Selling Expenses . 1,719.00 

Administrative Expenses ... . 2,530.00 

Discount on Sales 1,200.00 

Discount on Purchases . 1,000.00 

$210.070.00 $210,070.00 


Note: The profit and loss statement and balance sheet resulting from the above 
figures arc the same as those in Chapter 2 and are therefore not repeated here. 


A comparison of the prcclosing trial balance in Chapter 2 with the 
trial balance in this chapter is also illuminating. In the former, the 
inventories at January 31 still reflect the opening balances because the 
accounts are not used as operating accounts but only as inventory 
accounts. It is not until they have been adjusted that they show the 
closing balances. In the present chapter, the inventory accounts in the 
trial balance show the closing inventories automatically. In financial 
accounting there is no Cost of Sales account in the preclosing trial bal- 
ance, but it does appear under the cost procedure since costing sales 
represents the last step in the flow of costs. 

Finally it may be noted that the same results are obtained so far as 
the financial statements are concerned. This, however, is more apparent 
than real ; in fact it is wholly accidental. It was assumed in the demon- 
stration that the actual overhead incurred in production was charged 
to Work in Process. In practice this is seldom the case. Predetermined 
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overhead ivS applied to the product and since this rarely coincides with 
the actual overhead, the inventories of work in process, finished parts, 
and finished goods may all be charged with diflferent amounts of over- 
head than would be the case under financial accounting where actual 
overhead is used. This matter of the use of predetermined overhead in 
cost accounting and of the disposition of the difference between actual 
and applied overhead is one of the important topics in cost accounting 
and is presented later. 


1 . 

2 . 

3. 


4. 

5 . 

6 . 

7. 

8 . 

9. 


10 . 

11 . 


QUESTIONS 


Contrast the function of the Cost of Goods Manufactured account under 
a system of periodic inventory with the Work in Process accounts under 
a system of perpetual inventory. 

List five controlling accounts used in a cost system and the subsidiary 
ledgers required in support of these accounts. 


Indicate the kind of cost system, job order or process, used by com- 
panies engaged in manufacturing: 

a) Textbooks /) Corrugated containers 

b) Steel rails g) Men’s suits 

c) Period furniture /?) Paints 

d) Heavy electrical apparatus i) Metal castings 

c) Rubber tires j) Canned food 


List ten expenses which might be classified as manufacturing overhead. 
How would these expenses be recorded in the subsidiary manufacturing 
overhead ledger? 


Explain the function of the Stores account in a system of perpetual 
inventory by comparison with the accounting treatment of materials 
under the periodic system. 

List the advantages of the perpetual inventory system of accounting for 
materials. 


What is meant by a ‘‘clearing account” ? Illustrate. 

Where a cost accounting system is used, there is no need for an adjust- 
ing entry accruing factory labor at the end of the period. Explain by 
illustration in the form of “T” accounts. 

In connection with your task of convincing a company executive of the 
advantages of a cost accounting system, how would you explain the 
difference as to the point in time when labor and materials are classified 
as direct or indirect? 

a) What are the subdivisions of the Work in Process account? 

b) What are the advantages of this type of subdivision? 

Contrast the operation of a single Work in Process account in a plant 
engaged in the processing of canned peas with the type of account or 
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accounts necessary to accumulate costs in a plant manufacturing electric 
broilers. The latter plant makes the heating elements used in its own 
electric broilers and also sells them as components to other manufac- 
turers of broilers. 

12. The Martin Manufacturing Co. was organized on April 1 to manufac- 
ture and sell a new type of windshield wiper blade. During the first 
six months the sales department secured orders in the amount of 
$200,000 incurring $28,000 in selling exj^enses (salesmen’s salaries, 
traveling expense, advertising, etc.). During the same period the fac- 
tory started operations and by September 30 had produced $240,000 
worth of blades valued at cost to produce. Administrative expense 
during the period amounted to $12,000. Since all orders were marked 
for delivery after October 21, no goods had been shipped. 

Explain the results of operations for the six months ended Septem- 
ber 30, stressing the significance of product and period costs. 

13. Where perpetual inventories are kept, the balances in the Stores, Work 
in Process, ^nd Finished Goods accounts represent the end of period 
inventories. Are physical inventories required under such a system? 
Explain. 

14. Whatever system of inventory accounting is employed, periodic or 
perpetual, the profit or loss derived must be the same since in either 
case costs and expenses are deducted from revenue. Do you agree? 
Explain. 

15. Indicate the subsidiary ledger to be used as a source for determining: 
a) Cost of completing Job No. 405 

h) Cost per gallon of cutting oil used on automatic screw machines 

c) Cost per yard of cotton fabric 

d) Manufacturing overhead of the assembly department in a plant 
manufacturing cigarette lighters 
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The previous chapter traced the costs which appear in financial state- 
ments back to the ledger accounts in which they are classified and accu- 
mulated. In the course of the discussion the flow of costs through the 
accounts was explained. This chapter will show how manufacturing 
transactions originate, what primary records are used in recording these 
transactions, how the cost accountant uses these primary records as the 
basis for entries in the accounts, and how control is maintained over the 
cost records. 

Types of Orders 

Factorjr Orders, The work which is done in a factory must be 
planned and directed. The instructions which tell what is to be done 
are prepared in the form of factory orders. The latter are authoriza- 
tions to the factory to commence the operations specified in the orders 
and are thus the instruments which set the factory wheels in motion. 
These authorizations should be in written form in order to avoid any 
misunderstanding as to specifications, purpose, or time limitations. The 
written order also serves as a form on which to record the details of 
performance. These are needed by the departments which keep records 
of inventories, costs, and payrolls. 

Production Orders. Of the many kinds of factory orders, the pro- 
duction order is the most important. The latter instructs the factory 
to make a stated quantity of a specified article. This may be a product 
manufactured for sale, it may be a component part which will later enter 
into a product to be sold, or it may be an article or piece of equipment 
to be used in the factory. Orders of the latter type are sometimes called 
construction orders or betterment orders. They result in additions to 
fixed assets whereas other production orders result in additions to in- 
ventories. 

Before a production order is issued, all details relating to the order 
should be planned. For instance, in a machine shop the engineering- 
department specifies the materials to be used, the operations to be per- 
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formed, and other points relating to the way in which the article is to 
be manufactured. The drafting department prepares drawings and blue- 
prints to guide the production departments. Thus all necessary instruc- 
tions relating to an order are prepared. When the preliminary instruc- 
tions have been assembled, the order is turned over to the planning 
department. The planning department’s function is to put into effect 
the instructions of the engineering staff. The following steps are then 
taken : 

1. Provision for materials and tools needed 

2. Routing the order 

3. Scheduling the order 

In order to provide for materials and tools needed, inventory records 
are checked to determine whether or not the materials that will be needed 
are available. The purchasing department is asked to order materials 
that are lacking. Any tools needed are made or purchased. 

The route that the work is to take through the factory is planned, 
giving attention to the sequence of operations to be performed. Con- 
sideration should be given to the use of economical means of internal 
transportation and avoidance of unnecessary handling operations. A 
production schedule is established in order that the work will reach each 
machine when there is time available for the operation to be performed. 
The object of scheduling is to keep the order moving and to avoid delays 
which result when materials fail to arrive when needed or when the 
loading of work centers is unbalanced and bottlenecks are created in 
the flow of production. Accurate scheduling is especially important in 
an operation like the assembly of automobiles where the lack of a single 
part can completely stop all operations. When the scheduled date to 
begin work on the order arrives, the order, accompanied by all instruc- 
tions and blueprints, is sent to the factory. Here a clerk releases the 
order to the shop foreman at the proper time. 

Other Factory Orders. Other factory orders instruct various em- 
ployees as to what is to be done. Some of the principal orders of this 
type are: 

1. Purchase order, which instructs the vendor to ship materials listed 
on the order 

2. Material or stores requisition, which instructs the stores clerk to 
release materials listed on the requisition 

3. Move order, which instructs the plant transportation department to 
move designated items of materials, parts, etc., to the place stated 
on the order 

4. Repair order, which instructs the maintenance department to repair 
a designated piece of equipment 



60 


COST ACCOUNTING 


Ch.4 


5. Shipping order, which instructs the shipping department to ship the 
goods listed to a given address 

6. Voucher, which authorizes the accountant to make an entry in the 
accounts 

Records of Production Costs. The original orders serve as con- 
venient forms on which to record the costs which were incurred by the 
action called for by the order. Thus the material requisition after being 
priced acts as an automatic record of the cost of materials used to fill 
the production order. The labor time spent working on the order is 
recorded by factory timekeepers and when the hours shown on the time- 
keeper’s report are multiplied by the employees’ pay rates, the cost of 
labor applied to the order is recorded. These documents constitute the 
original evidences that transactions affecting costs have taken place and 
hence they provide the information which the accountant needs to draft 
entries to be made in the accounts. Manufacturing overhead cannot 
ordinarily be identified with a specific production order, but is applied 
to product costs on some estimated basis. 

The Voucher System 

Definition of Voucher System. The voucher system is a plan of 
accounting under which all entries affecting general ledger accounts 
require formal approval of someone responsible for the content of the 
accounts before the entry is recorded. This approval is recorded on a 
form called a voucher. The system is most widely applied to accounts 
payable and explanations of the voucher system are often confined to 
its use with this class of transactions. However, in actual accounting 
practice the voucher system is extensively used for other general ledger 
postings. 

The basic purpose of the voucher system, from a procedural stand- 
point, is to decentralize the work involved in handling the documents and 
in making entries in the accounts. It is the principle of the division of 
labor applied to the accounting process in order to safeguard the integrity 
of the accounts and make the perpetration of fraud and embezzlement 
more difficult. For example, the tasks of opening mail, entering cash 
receipts that arrived in the mail, and posting to the ledger should be 
handled by different persons. 

Definition of Voucher. A voucher, as noted above, is a document 
which authorizes the accountant to make an entry. It is an essential 
element in management’s control over the financial records of the busi- 
ness, for in a large business many accountants and clerks of various 
grades are used in the work of keeping the accounting records. Only 
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a few of these employees have the training and experience necessary to 
enable them to analyze transactions into debits and credits to the proper 
ledger accounts. Furthermore, entries in the accounts should always 
be supported by proper documentary evidence to show what the trans- 
action was, that it was authorized by the proper person, that the entry 
made accurately reflects the facts of the transaction, and that its entry 
in the accounts has been approved by someone responsible for the con- 
tent of the accounts. The use of the voucher is a safeguard which pre- 
vents improper entries in the accounts. It not only serves management 
as a control over its accounts, but it also makes it possible to justify 
entries which have been made and to place responsibility for them. This 
justification is also essential in connection with examinations of the 
books by the company's auditors or by auditors representing the govern- 
ment in matters of taxes or regulation. 

In a large business there are many subordinate executives and the 
records are kept by employees who have no direct contact with the other 
employees who order, receive, and use the things for which money is 
spent. Informal control over expenditures, which is characteristic of a 
small business, must be replaced by carefully organized control to prevent 
waste, errors, and fraud. The voucher system provides such a method 
whereby all purchases must be authorized by an executive with authority 
to determine whether or not the item is necessary. Invoices are then 
verified and recorded as liabilities. Checks are issued in payment only 
after authorization based upon documentary evidence showing that the 
transaction was in order. 

Voucher System Applied to Liabilities. Transactions with creditors 
are one of the important sources of costs ; for equipment, materials, 
supplies, and services of many kinds must be purchased to operate a 
manufacturing business. The voucher system is employed to control 
the recording of liabilities incurred in such purchases. When used for 
this purpose it has definite advantages : 

1. It provides a convenient method for handling and recording liabili- 
ties incurred. 

2. It provides a means for charging the appropriate accounts with the 
costs of goods and services purchased. 

3. It secures effective control over the rate and volume of disburse- 
ments. 

4. It provides specific receipts for specific invoices. In this way it 
minimizes fraud and such errors as double payment of invoices and 
failure to pay. 

Under the voucher system every payment to be made must first be 
recorded as a liability in the voucher register. The following trans- 
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actions all require preparation of a voucher and entry in the voucher 
register : 

1. Purchase of materials and supplies 

2. Accrual of wages and salaries 

3. Purchase of services (electricity, telephone, water; also personal 
services, such as auditing, legal, and consulting engineering) 

4. Purchase of fixed assets 

5. Payment of notes 

6. Other transactions requiring payment by check (e.g., reimburse- 
ment of petty cavsh) 

Under the voucher system all payments except those made from petty 
cash are made by check after being recorded in the voucher register. 

Operation of Voucher System. The operation of the voucher sys- 
tem in connection with accounts payable involves the following steps : 

1. Preparation of vouchers 

2. Entry of vouchers in voucher register 

3. Payment of liabilities represented by vouchers 

4. Filing and indexing paid vouchers 

Preparation of Vouchers. On receipt of an invoice or other docu- 
ment indicating that a liability has been incurred, correctness of the 
information on the invoice is first verified. For example, the report of 
goods received is compared with the list of items on the vendor^s invoice 
to make sure that the things charged for have been received. Prices 
are compared with those on the purchase order and extensions are 
checked to insure accuracy. This process establishes the fact that the 
company is obligated to make the payment and proves the amount that 
should be paid. 

Next the voucher is pre])ared. On the voucher form are entered 
the data needed to record the liability in the voucher register ; that is, the 
voucher must show what account or accounts are to be debited and in 
what amounts. It also shows the name of the person or company to 
whom payment is to be made. Spaces are provided in which to indicate 
that the required steps in the verification of the invoice have been per- 
formed and for signature of the person who authorizes the payment. 
Vouchers are either numbered as they are prepared or they may be 
prenumbered. Various other facts may also appear on the voucher as 
can be seen from the illustration in Figure 7a. Many different voucher 
forms are in use, for they are designed to suit the preferences of each 
company. In order to save clerical work, the voucher and a check for 
payment of the liability are ordinarily prepared together. Thus, with 
the use of carbon copies, the name and address of the payee, the amount 
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Figure 7a. Voucher Prepared Simultaneously with Voucher Check 
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to be paid, and other facts can be typed on both check and voucher at 
the same time. The check is then called a voucher check. It often 
contains a box printed on the face of the check stating precisely v^hat 
invoice or invoices are covered by the voucher. There is also a notation 
concerning indorsement (Figure 7b). 

Entry in Voucher Register. After the voucher has been prepared, 
audited, and approved it is entered in the voucher register. The voucher 
register is a book of original entry in which are recorded all current 
liabilities for which vouchers have been made up. There is no stand- 
ardized form of voucher register. Usually it contains columns for such 
information as the date, name of the creditor, and voucher number. In 
addition columns must be provided in which to enter debits since various 
accounts must be debited according to the nature of the transaction. 
These are called distribution columns. A single credit column is usually 
sufficient since all credits are to Accounts Payable or Vouchers Payable. 
A typical voucher register is illustrated in Figure 8. The postings 
yielded by the voucher register at the end of each month are based on 
the following summary entry : 


Stores $ XX 

Factory Payroll .... xx 

Manufacturing Overhead xx 

Selling Expenses ... ... xx 

Administrative Expenses ... xx 

General Ledger . xx 

Accounts Payable $ xx 

Taxes Payable . xx 


It should be stressed that the voucher register suggested in Figure 8 
presupposes the existence of a system of coding for the various accounts 
and the use of controlling accounts and subsidiary ledgers for the various 
categories of expense. In this illustration the account Taxes Payable 
is a controlling account and subsidiary records are reciuired for the 
various taxes withheld from employees in connection with the payment 
of salaries and wages, such as federal and state personal income taxes, 
old age benefits tax, unemployment compensation tax, and disability 
benefits tax. Other credit columns sometimes occur in the voucher regis- 
ter (e.g., for purchase discounts). 

Payment of Vouchers. When the time for payment approaches, 
the voucher and accompanying check are sent to the treasurer in order 
that the check may be signed. The voucher serves to show that the 
disbursement is a proper one. After the signature is placed on the check, 
the check is sent to the creditor and the voucher is sent to the accounting 
department for entry in the check register. 
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Figure 8. Voucher Register 
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The Check Register. A check register is a type of cash disburse- 
ment journal which records checks drawn in payment of vouchers. The 
only money columns necessary are those for net cash, purchase discounts 
(unless found in the voucher register), and accounts payable. As the 
voucher checks are released they are entered in the check register as 
debits to Accounts Payable and credits to Cash in Bank. Purchase 
discounts received are entered in the credit column provided for this 
purpose. At the same time the check is entered in the check register 
a notation of the check number and the date of payment is made in the 
‘Taid” column of the voucher register. 

Short Cuts in Voucher System. Various attempts have been made 
to incorporate labor-saving features in connection with the operation of 
the voucher register and related books. In general, the efforts have been 
directed along two lines : 

1. The accumulation of several invoices from the same supplier on a 
single voucher 

2. The simultaneous preparation of all documents and entries in con- 
nection with the vouchering and payment of an invoice 

Accumulation of Invoices. A fairly common method of labor sav- 
ing is to accumulate as many invoices as possible from a given supplier 
on a single voucher (Figures 7a and 7b). Figure 7b is the check; it 
is hinged to Figure 7a by perforations, and when folded over, it com- 
pletely covers the upper part of the voucher. A carbon of the same size 
as the check is inserted between the check and the voucher. When an 
invoice has been audited, the name and address of the creditor or payee 
are typed in, and the details of the invoice recorded in the proper space 
on the check. All these documents are then filed away in a voucher 
jacket. The latter, in effect, is nothing but a folder, one for each creditor, 
in which are accumulated the invoices for that creditor. In its more 
elaborate form the voucher jacket may contain printed spaces for sum- 
marizing the invoices filed within it. If during the course of the month 
additional invoices are received and audited from the same creditor, 
the check and voucher are taken out of the folder, and the additional 
invoice typed in the invoice space. At the end of the month, or when- 
ever time for payment is at hand, the invoices recorded on the check 
are totaled, amount and date typed in, and submitted for approval. The 
original, after approval, is detached, recorded in the check register, and 
mailed to the payee. The duplicate which serves as a voucher is analyzed 
as to accounts to be charged in the space provided therefor and entered 
in the voucher register. 

Where the above system is in use it is customary for the debtor to 
try to arrange with the creditors for payments to be made once a month 
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with permission to take all discounts that would have been available 
to the debtor if the invoices were paid strictly within the stated discount 
period. Ordinarily no difficulties are experienced on this score but 
where such an arrangement cannot be made, care must be exercised to 
arrange for vouchering of the invoices within the discount period. This, 
of course, may cut down the possibility of combining more than one 
invoice on a single voucher. 

Simultaneous Preparation o£ Related Documents. Another form 
of labor saving consists of preparing in a single writing all the docu- 
ments necessary to record and liquidate the liability in question. These 
documents include the voucher, distribution ticket or tickets, voucher 
register, check to supplier, remittance advice to supplier, and the check 
register. 

It is possible by designing the above forms properly to prepare all 
the necessary records in a single writing, usually on a specially designed 
typewriter. This would mean that each invoice must be separately 
vouchered. However, as can be seen from the list above, the labor- 
saving feature arises from the fact that all the entries are made at one 
time. The system, of course, has the further advantage of obviating 
errors of transcription. Some duplication of information is necessary 
on all of the above documents, such as voucher number, name and ad- 
dress of supplier, and amount. By preparing all the documents in a 
single writing the chances for errors of transcription are greatly less- 
ened.^ 

Under this system a separate check register is not really necessary. 
By preparing an extra copy of the voucher, the latter may be kept in a 
separate binder which may thus serve as a check register. 

Filing Paid Vouchers. After payment has been made, the vouchers 
are filed in numerical or alphabetical order, the supporting documents 
(creditors’ invoices, payrolls, etc.) being attached to the respective 
vouchers. Some companies also attach the canceled checks to the 
voucher after the checks have been returned by the bank. Thus the 
voucher and its supporting documents provide the source information 
which the auditor requires in order to verify the company’s analysis of 
the transaction. 

Sometimes a special form of voucher jacket known as a voucher 
backer (Figure 9) is used for the above purpose. In such cases much 
of the information ordinarily contained on the voucher for auditing pur- 
poses is shown on the voucher backer. 

1 The details in operating such a system are described by William T. Collins, “Methods Study 
Applied to an Accounts Payable System,” N.A.C.A, Bulletin, January IS, 1942, pp. 654 ff. See 
also Theodore Lang (ed.), Cost Accountants" Handbook (New York: The Ronald Press Co., 
1944), pp. 260-65. 



68 


COST ACCOUNTING 


Ch.4 



Figure 9. Voucher Backer 
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Creditors’ Index File. Since no creditors’ ledger is kept under the 
voucher system, the company has in no single place a complete record 
of all transactions with a given creditor. A specific transaction can be 
located by searching through the voucher register and numerical voucher 
file until the desired voucher is located, but this is a slow and incon- 
venient procedure. Hence it is desirable to keep an alphabetical cred- 
itors’ index file. This may consist of cards, one for each creditor, on 
which are shown the creditor’s name and address, the voucher number, 
the date; the amount, and the date of payment. Postings to these cards 
are made from the vouchers. An alternative method is to make duplicate 
copies of the vouchers and to file these duplicates alphabetically. By 
using this alphabetical file, the record of all transactions with any specific 
creditor can be (juickly located. 

The drawbacks to this index are twofold : ( 1 ) it at once does away 
with any possible savings occasioned by the absence of a creditors’ 
ledger and (2) there is no guaranty of the mathematical accuracy of 
the file, such as can be had when the Accounts Payable controlling 
account is kept in exact balance with the subsidiary ledger. 

Special Problems in Use of Voucher Register. The voucher sys- 
tem operates most satisfactorily when payments are made promptly, in 
full, and when returns and allowances are not numerous. Special treat- 
ment is recjuired for purchase discounts, partial payments, returns and 
allowances, payments by notes and drafts, account distribution, and 
unaudited vouchers. 

Purchase Discounts. A company in a sufficiently strong financial 
position ordinarily pays all bills within the discount period as a matter 
of financial policy. There are three ways of handling the purchase dis- 
counts on the books. These are illustrated in comparative form in 
Figure 10. Under the first method the gross invoice price is entered 
in the voucher register and the discount is reported as earned at time 
of payment. Hie second method differs from the first in that the pur- 
chase discount is considered earned at the time the invoice is entered. 
If payment of the bill is delayed beyond the discount period, the earned 
discount must be canceled or a new account introduced in the form of 
Purchase Discounts Lost [Entry (2c)]. Under the third method the 
invoice is recorded net. No earned discount is therefore shown on the 
books. If the bill is not paid on time, it is necessary to raise a special 
account. Purchase Discounts Lost, on the books [Entry (3c)]. 

The first method is probably the most common. However, it gives 
information only as to the discounts taken and is silent on the missed 
opportunities, that is, on the discounts forfeited. Under Method 2 all 
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relevant information is shown since both the discounts taken and those 
missed are reflected in the operating statement. Method 3 represents 
the procedure recommended by the Controllers’ Institute. It considers 
the discount offered as a price reduction which is not the case under the 
other two methods ; it also sets up a specific expense account to record 
failure to take discounts. This is a much more significant figure than 
the figure concerning discounts earned. 

From a procedural point of view, Method 1 requires a credit column 
for purchase discounts earned in the check register. Method 2 makes 
it necessary to move this column to the voucher register. However, a 
debit column for purchase discounts lost is also necessary in the check 
register. The same is true of Method 3, which, however, requires no 
earned discount column in any record. 

Partial Payments. If it is known in advance that partial payments 
are to be made for a given invoice, a separate voucher is prepared for 
the amount of each payment. If, however, the full amount of the liability 
has already been entered in the voucher register, the original voucher is 
canceled and two new vouchers issued in its place. The first new voucher 
is for the current payment, the second for the unpaid balance. Can- 
cellation of the original voucher is shown in the voucher register by 
writing in the “Paid” column the date and the word “canceled” and 
referring to the new voucher numbers. The new vouchers are of course 
debited and credited to Accounts Payable. If partial payments become 
at all extensive, it is best to use the voucher register as a purchase 
journal, supported by a creditors’ ledger. The other features of the 
voucher system may of course be retained. 

Payments by Notes. Payment of a voucher by a promissory note 
is recorded in the general journal : 

Vouchers Payable $950.00 

Notes Payable . . . $950.00 

The liquidation column in the voucher register must be made to show 

1. Date of payment 

2. Number of the note 

3. Page number of journal where the entry occurs 

At maturity of the note, a new voucher must be drawn to liquidate 
Notes Payable. Expressed in journal form, the entry is as follows : 

Notes Payable . $ . . . . 

Vouchers Payable ... $ . . . 

Thereafter the voucher follows the usual channels. 
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Returns and Allowances. Defects in the quality of goods received, 
errors in pricing, etc., do not affect, as a rule, the books of account, since 
most of these items are revealed in the process of auditing before vouch- 
ering and entry in the books. Where, however, entries have been made 
and it becomes necessary to return goods to a supplier or ask for an 
allowance, this is evidenced by receipt of a credit memo from the supplier 
or issuance of a voucher charge by the purchaser. The latter is similar 
to a voucher but of a different color and is entered in the voucher register 
in red ink, thus reversing debits and credits. A copy of the voucher 
charge is attached to the original voucher to prevent overpayment. A 
statement may appear on the voucher charge informing the supplier 
that it is unnecessary to issue a credit memo. 

Another method is to cancel the original voucher and issue a new 
one for the reduced amount. The entry is as follows : 

Vouchers Payable (No. 62 ) ^ $575.00 

Vouchers Payable (No. 89) $540.00 

Stores (or other account) 35.00 

The debit appears in the Sundries column, the credit to Vouchers 
Payable in the usual column, and the credit to Stores or other account 
in red ink in the appropriate distribution column. If the invoice in 
question has already been paid, the voucher charge may be attached to 
the next invoice or it will be liquidated by the receipt of a check from 
the supplier. 
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Figitre 11. Voucher IJistributiuii Sheet 

Account Distribution. If often happens that many accounts are to 
be charged from a single voucher, thus making the voucher register 
unwieldy by introducing too many columns. This is sometimes over- 
come by the introduction of a separate voucher distribution form (Figure 
11). Postings are then made to a distribution ledger (Figure 12). A 
separate distribution ledger card is used for each expense or other 
account to which a distribution is made. These cards thus reflect a 
detailed analysis for postings to each account. 
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DIOTRIBUTION UEOOER 


Sheet No. 1 

For Month or JANUARY 19- 


Account No. 7921 


BBBI 

NAME 

DEBIT* 

CREDIT* 

mm 

BALANCE 

mill 

1105 

1195 

1925 

2503 

2917 

JOHN OOE CO. 

R. SMITH CO. 
OFFICE SUPPLY CO. 
J. BROWN CO. 

JOHN OOE CO. 



13.49 

38.14 

13.49 — 
38.14 — 

92.38 — 



Figure 12. Distribution Ledger 


Another variation of this system for obtaining account distributions 
is through the use of unit distribution tickets. Where this system is 
used, the voucI)er has a series of tickets with perforated sides attached 
to it. These tickets all bear the same number as the voucher and contain 
spaces for inserting the account number and amount (Figure 13). At 
time of entering the voucher in the voucher register, the distribution 
tickets are detached, sorted by account numbers, and posted. 

Unaudited Vouchers. At all times there are many purchase in- 
voices which have not been completely audited, and are therefore not as 
yet entered in the voucher register. Since most concerns keep their 
books on an accrual basis, it is necessary to summarize all such items 
and make an adjusting entry by debiting various inventory and expense 
accounts and crediting some such account as Sundry Liabilities or Un- 
audited Accounts Payable. After the books are closed, this entry is re- 
versed, and thereafter invoices are put through their normal procedure. 

Journal Vouchers. The voucher plan is widely applied to journal 
entries as well as to entries which are made in the voucher register. 
Thus every journal entry requires preparation of a journal voucher 
which is an authorization to make an entry in a journal. No entry 
may be made in a journal except on the authority of a properly approved 
journal voucher. While the form of journal vouchers is not standard- 
ized, they show the entry to be made ; initials or names of persons who 
prepared, approved, and entered it; and the ledger to which posting is 
to be made (Figure 14). In practice, a journal is often a file of journal 
vouchers rather than a bound or columnar book. Postings to the appro- 
priate ledger may be made directly from the journal vouchers. 

Separate journals for important classes of transactions, such as mate- 
rial issues and payrolls, may be kept by filing together all vouchers 
covering material issues and all vouchers for payroll entries. Ordinarily 
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Figure 13. Voucher with Distribution Tickets Attached 


a journal voucher is not prepared for every individual transaction when 
there are a great many transactions of the same type. Thus there may 
be hundreds or even thousands of material issues each month, and to 
make individual entries for each would require a wholly unnecessary 
amount of clerical work. Hence the transactions are summarized 
monthly and a single journal voucher prepared to cover all transactions 
that occurred during the period. Again, using material issues as an 
illustration, all material issues are debits to either Material in Process 
or to Manufacturing Overhead accounts and credits to Stores. The 
material requisitions presented to the storeskeeper can be tabulated and 
a single journal voucher prepared for entry in the appropriate control* 
ling accounts. It is, of course, necessary to make individual postings 
to the subsidiary materials ledger, but these postings can be made di- 
rectly from the original requisitions. 
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Figure 14. Journal Voucher 
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The Factory Ledger 

Disadvantages of Keeping Cost Accounts in General Ledger. 

Thus far it has been assumed that all accounts are kept in a single ledger. 
The small factory generally follows this practice. However, as the 
business grows, several disadvantages become apparent: 

1. The number of accounts in the general ledger becomes inconveni- 
ently large. 

2. Preparation of the monthly statements may be delayed since all 
figures must go through one ledger to appear eventually in the trial 
balance. When the office and the factory are located in different 
places, the general office cannot close its books until the factory 
reports are received. The ensuing monthly statements may be so 
delayed as to lose a great deal of their value as indices of current 
conditions. 

3. In large organizations with several factories it is common for the 
management of each plant to have a large degree of autonomy. A 
complete set of accounts is needed at each plant in order that the 
management of the plant may have information it needs to operate 
most efficiently. 

4. It may be desired not to entrust too much information to one per- 
son. A division of labor permits different persons to work inde- 
pendently on specific accounts which are kept under unified control 
through interlocking accounts. 

When the above conditions arise, the cost accounts are removed from 
the general ledger and set up in a separate ledger called the factory 
ledger. This ledger may be kept at the manufacturing plant while the 
general ledger is kept at the main office of the company. 

When the cost accounts are thus separated from the general ledger, 
it is necessary to compensate the general ledger for the accounts removed 
from it by introducing a new account named ‘‘Factory Ledger.'' In the 
same way an account called “General Ledger" is introduced into the 
factory ledger. These two accounts are sometimes called reciprocal 
accounts because both accounts are affected by the same transactions, 
but in an opposite manner. They are also called interlocking accounts 
since the two ledgers are tied together and kept in agreement through 
use of these accounts. 

Opening the Factory Ledger. When opening the factory ledger, 
accounts for manufacturing costs are transferred from the general ledger 
to the factory ledger. Assuming that a loose-leaf ledger is in use, the 
sheets on which the cost accounts appear may simply be removed from 
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the binder and inserted in a new binder to be used as a factory ledger. 
In place of the accounts removed from the general ledger a new ledger 
sheet headed Factory Ledger is inserted. An additional sheet for the 
General Ledger account is also inserted in the new factory ledger. 
These changes should be accompanied by proper journal entries which 
are shown in the illustration on pages 82-83. An additional journal 
called the factory journal will be needed for original entry of trans- 
actions to be posted to the factory ledger. 

Factory Journals. A factory journal is used as a book of original 
entry for transactions which are to be posted to accounts in the factory 
ledger. The factory journal may be a simple two-column journal, it 
may be a multicolumn record, or it may be a loose-leaf file of sheets 
on which entries are written. A columnar factory journal is illustrated 
in Figure 15. The purpose of the columns is to collect totals where there 
are many entries afifecting certain accounts. The number of individual 
postings is thereby substantially reduced. It will be noted that a column 
is provided for entries in the General Ledger reciprocal account. 

In present-day industrial accounting, journals are often summary 
sheets of transactions rather than columnar records. This development 
is a by-product of the widespread use of various types of accounting 
machines for bookkeeping purposes. 

Transfer Vouchers. When an entry affects the interlocking accounts 
which tie together the general and factory ledgers, it is necessary to 
enter the same transaction in both ledgers. A transfer voucher is a 
special journal voucher which is used to transfer information needed 
to make such entries from the general office to the factory office or vice 
versa. 

To illustrate, property taxes on land, buildings, and cciuipment may 
be paid by the general office. The transaction represents a debit to 
Manufacturing Overhead and a credit to Cash. However, since the cash 
account is in the general ledger, it is necessary to transfer to the factory 
office a notice of the debit to Manufacturing Overhead which is in the 
factory ledger. This information is entered on a transfer voucher and 
the voucher sent to the factory. This voucher authorizes the factory 
bookkeeper to debit Manufacturing Overhead and to credit the General 
Ledger. At the same time the entry on the general books calls for a debit 
to Factory Ledger and a credit to Cash. In this way all facts are entered 
in the accounting records. It is essential, of course, that the debit bal- 
ance in the Factory Ledger and the credit balance in the General Ledger 
accounts be at all times in exact agreement. 
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Figure 15. Factory Journal 
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Factory Ledger Illustration 

Opening the Factory Ledger. If it is decided to establish a factory 
ledger at the beginning of a fiscal year, that is, immediately after the 
books have been closed for the previous year, the following steps are 
taken : 

1. From the trial balance taken after closing, select the cost accounts. 
These accounts are marked with an asterisk on the trial balance below. 


TRIAL BALANCE 


Cash 

$ 15,000.00 


Prepaid Insurance . . , 

5,000.00 


Accounts Receivable . . . 

25,000.00 


♦Stores 

50,000.00 


♦Material in Process . . 

15,000.00 


♦Labor in Process 

. . 15,000.00 


♦Manufacturing Overhead in Process 

15,000.00 


♦Finished Goods < 

. . 60,000.00 


Plant and Equipment 

. . 200,000.00 


Accrued Payroll 


$ 5,000.00 

Capital Stock 


360,000.00 

Surplus . . . 


35,000.00 


$400,000.00 

$400,000.00 


2. Transfer these accounts to the factory ledger. Record this trans- 
fer by making an entry in the general journal and posting to the general 
ledger [Entry (la)]. 

3. Record the opening of the factory ledger with an entry in the 
factory journal. Post to the factory ledger [Entry (lb)]. 

Both sets of books are now ready for current transactions. 

4. From the chart of accounts, select the cost accounts not yet ap- 
pearing in the factory ledger. In this limited illustration, these will 
include Factory Payroll and Manufacturing Overhead.'^ These accounts 
do not appear in the preceding trial balance because they contained no 
balances after closing. Open an account in the factory ledger for each 
of these accounts. 

5. Record transactions in the general and factory books as necessary. 

Operation of the Factory Ledger. As manufacturing costs are in- 
curred, they are entered in the factory books. Assume that during the 
first month after establishment of the factory ledger the following costs 
are incurred : 

Labor : direct, $20,000 ; indirect, $10,000 
Materials issued: direct, $20,000; indirect, $5,000 

2 Some accountants also include Cost of Sales in the factory ledger, but it is generally more 
convenient to keep it in the general ledger. 
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The above transactions, shown in Entries (3) and (4), affected 
only accounts on the factory ledger. Hence recording in the factory 
books only was necessary. While the use of direct and indirect labor 
affected accounts in the factory ledger, [Entry (2b)], the accrual of 
these wages and salaries affects general ledger accounts and is therefore 
reflected on these records [Entry (2a) J. Other transactions may affect 
accounts in both factory and general ledgers. These transactions must 
be entered in both sets of books. Thus factory plant and equipment is 
shown in the general ledger. However, depreciation, insurance, and 
taxes on these assets are manufacturing costs and since the manufactur- 
ing accounts are represented in the general ledger only by the Factory 
Ledger account, the latter account is debited, the corresponding credits 
being Allowance for Depreciation, Prepaid Insurance, and Taxes Ac- 
crued. These are all posted in the general ledger [Entry (Sa)]. In 
order that the cost accounts on the factory books may show all of the 
costs of manufacturing, a transfer voucher covering the above facts is 
sent to the factory accountant who then makes an entry in the factory 
journal and posts it to the factory ledger [Entry (Sb)]. 

After all the manufacturing overhead has been entered on the factory 
books, the Manufacturing Overhead account is cleared to Work in Pro- 
cess by an entry in the factory journal [Entry (6)]. No entry in the 
general ledger is required to record completed work, since both the debit 
and credit are represented in the factory ledger only. The fact that 
goods have been moved from the factory to the warehouse makes no 
change in the net assets which are held by the factory and which are 
represented by the debit balance in the Factory Ledger account on the 
general ledger. Also no change has been made in the balance of the 
General Ledger account on the factory ledger. 

If products costing $75,000 are completed and transferred to Finished 
Goods, the only entry required is in the factory journal [Entry (7)]. 

Assuming that goods costing $45,000 are sold for $65,000, entries 
are again required in both ledgers, for any transaction which affects one 
of the two reciprocal accounts has an equal but opposite effect on the 
other reciprocal account [Entries (8a) and (b) and (9)]. 

Closing the Books. The factory ledger must be balanced at the end 
of each month and a copy of the trial balance sent to the main office. 
Information appearing in the factory ledger trial balance is necessary 
in the preparation of monthly financial statements for the company. In 
doing this, the accounts appearing in the two ledgers are consolidated 
in order that a single balance sheet and income statement can be pre- 
pared. The process of consolidation is accomplished on a work sheet 
as shown in Figure 16. It will be noted that the two reciprocal accounts 
drop out in the process of consolidation. 
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Figure 16. Work Sheet Showing Consolidation of General and Factory Ledger Trial Balances 
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ENTRIES IN GENERAL JOURNAL 
(Affecting General Ledger) 

(la) 

Factory Ledger $155,000.00 

Stores 

Material in Process 
Labor in Process 

Manufacturing Overhead in Process 
Finished Goods 

To transfer above accounts to factory ledger. 

(2a) 

Factory Ledger ’ $ 30,000.00 

Accrued Payroll 
For factory payroll for month. 


(5a) 

Factory Ledger $ 5,000.00 

Allowance for Depreciation 
Prepaid Insurance . . 

Accrued Taxes . . . 

For depreciation, insurance, and tax on factory assets. 


(8a) 

Cost of Sales $ 45,000.00 

Factory Ledger 

To charge cost of sales for cost of finished goods sold. 

(9) 

Accounts Receivable $ 65,000.00 

Sales . . . . 

For sales for current period. 


$50,000.00 

15,000.00 

15,000.00 

15.000. 00 

60.000. 00 


$30,000.00 


$ 2,000.00 
1,000.00 
2,000.00 


$ 45,000.00 


$65,000.00 
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ENTRIES IN FACTORY JOURNAL 


(Affecting Factory Ledger) 

(lb) 

Stores $50,000.00 

Materials in Process 15,000.00 

Labor in Process 15,000.00 

Manufacturing Overhead in Process 15,000.00 

Finished Goods 60,000.00 

General Ledger 

To set up factory ledger. 

(2b) 

Factory Payroll .... $30,000.00 

General Ledger 

For factory payroll for month. 

(3) 

Labor in Process $20,000.00 

Manufacturing Overhead . 10,000.00 

Factory Payroll 

To close payroll for direct and indirect labor. 

(4) 

Material in Process $20,000.00 

Manufacturing Overhead 5,000.00 

Stores 

To charge for direct and indirect materials used. 

(5b) 

Manufacturing Overhead $ 5,000.00 

General Ledger ... 

For other manufacturing expense. 


( 6 ) 

Manufacturing Overhead in Process $20,000.00 

Manufacturing Overhead 

To cost overhead to work in process. 

(7) 

Finished Goods ... $75,000.00 

Material in Process 

Labor in Process 

Manufacturing Overhead in Process 
To transfer goods finished during period. 

<8b) 

General Ledger $45,000.00 

Finished Goods 

For finished goods sold. 


$155,000.00 


$ 30,000.00 


$ 30,000.00 


$ 25,000.00 


$ 5,000.00 


$ 20 , 000.00 


$ 25,00000 
25,000.00 
25,000.00 


$ 45,000.00 



84 


COST ACCOUNTING 


Ch.4 


QUESTIONS 

1. List the elements of internal check generally associated with a voucher 
system. 

2. What books of account are replaced or simplified by use of a voucher 
register ? 

3. How would you verify an end of month balance of $48,169.07 in the 
vouchers payable account in the general ledger ? 

4. Explain how a purchase return and allowance account may be provided 
for under a voucher system. 

5. Compare a production order with a betterment order as to purpose and 
ultimate accounting treatment. 

6. In a certain business an item purchased on December 27 cost $3,000, 
terms 1/10 net 30. The books are closed on December 31 and the bill 
was paid on January 5 of the following year. The net profit for the year 
of purchase without considering this transaction is $20,000 and for the 
next year $31,000. 

Considering the methods outlined for handling purchase discount, 
answer the following questions : 

a) What amount would be charged to purchases? 

b) If the goods were sold in the year of purchase, how would the profit 
of the year be affected ? 

c) What profits would be reported for the year of payment? 

7. List the advantages resulting from the use of journal vouchers. 

8. What basic principle of management is inherent in the accountant’s 
extended use of special journals and ledgers ? 

9. Where cost accounts are kept in a factory ledger, list the type of cost 
transactions originating in the general office that must be reported to 
the factory office. 

10. How do factory ledgers aid in control in a corporation operating fac- 
tories located in different parts of the country ? 
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COST CLASSIFICATIONS 


Need for Classification of Costs. In the process of cost accounting, 
costs are arranged and rearranged in various classifications, each of 
which helps to answer some of the questions frequently asked about costs. 
The same costs thus appear in several different classifications, depending 
on the purposes which the costs are to serve. For different purposes 
different kinds of information are required. Hence, costs must be so 
arranged and classified that they can be combined in different ways to 
serve different purposes. 

Principal Cost Classifications. The principal bases of cost classifi- 
cation used by the cost accountant are : 

1. Accounting period to which costs apply 

2. By nature of item or service acquired; i.e., by object of expenditure 

3. By functions 

4. By behavior 

5. Time when costs are computed 

Accounting Period to Which Costs Apply. The question of the 
l)roper period which is to absorb a given cost raises the familiar problem 
of capital and revenue charges. More particularly, the costs deducted 
from revenues to compute a given yearns profit must be limited to the 
costs which were incurred to earn the sales income of the same year. 
Thus the determination of profits is concerned with allocating costs to 
the periods to which they apply. This is accomplished by classifying 
the costs as charges to asset accounts or as charges to expense accounts. 
Expense accounts may therefore be referred to as period charges, since 
they are carried to profit and loss each period. They measure the costs 
of obtaining the revenue of the period (Figure 17). 

Expenditures are made to acquire benefits which are expected to 
result in future revenue to the business. These are classified as assets. 
They are said to be capitalized. The capitalization may take two forms 
(Figure 17) : 
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1. Costs for material, labor, and manufacturing overhead may be capi- 
talized in inventories. In such cases the costs are referred to as 
product costs. 

2. Expenditures may be made to acquire fixed assets, including land, 
buildings, machinery, machine tools, and fixtures. 

Object of Expenditure. In recording costs, the accountant first 
groups them according to what item or service was acquired. Examples 
of such a classification are accounts for salaries and wages, fuel, shop 
supplies, telephone and telegraph, depreciation, insurance and repairs. 
The degree of subdivision depends entirely on the extent of detailed 
information required. Thus in one company there may be only one 
account for insurance, while in another company separate accounts may 
be provided for fire insurance, use and occupancy insurance, and bur- 
glary. The accounts contained in this type of classification are often 
referred to as primary charges. 

{ Manufacturing Cost of Sales 
Selling Expense 
Administrative Expense 
Financial Management Expense 

"Product Costs fWork in Process 
(Material, Labors Inventories 

Capitalized Charges Assets . | iFinished Goods 

r Land 

^Fixed Assets J B^lhlbiSS 

Machinery and 
L Equipment 

Figure 17. Cost Classifications on Basis of Periods to Which They Apply 

Closely allied to this type of analysis is classification by cost elements. 
The items and services used in production are commonly grouped into 
three classes called the elements of cost. These are direct materials, 
direct labor, and manufacturing overhead. Material cost is the cost of 
the substances of which the product is made (e.g., a book is made of 
paper, a pocket knife is made of steel) or substances consumed in making 
the product even though they do not appear in the final product (e.g., 
sandpaper used in furniture finishing). Labor cost is the cost of human 
effort and time employed in the production process. Manufacturing 
overhead comprises all other charges incurred in production. 

Functional Classification. Costs are often classified according to 
the major divisions carried on within a manufacturing business and also 
by departments within each division. Costs classified on this basis are 
called functional costs. It is important to note that a functional classifi- 
cation takes primary charges and breaks them up according to a desired 
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classification by divisions, departments, etc. The major functions are 
manufacturing, selling, administrative, and financial. These are the 
most familiar ones, since they follow the conventional subdivisions of 
the profit and loss statement. Examples of specific expenses connected 
with each function are : 

1. Manufacturing overhead: power (for machinery), depreciation (on 
machinery, furniture and fixtures used in factory, hand and power 
trucks used in moving goods within the plant), insurance (on raw 
materials, work in process, machinery, etc.) , supplies used in factory 

2. Selling expense : traveling expense of sales force, rent of showroom, 
advertising, depreciation (on furniture and fixtures used in sales 
department), insurance (on finished goods, on equipment used in 
sales department), power (for operating air-conditioning equipment 
in sales department), supplies used in sales department 

3. Administrative expense: executive salaries, legal fees, depreciation 
(on equipment used in administrative division), supplies used in 
administrative division, power (for operating air conditioner in 
administrative division) 

4. Financial expense: interest on borrowed capital, depreciation, in- 
surance, supplies, power in so far as these are related to the financial 
branch of the business 

Note particularly that certain expenses are peculiar to each division, 
but that some recur in each class. Thus advertising is a distinctive sell- 
ing expense, but depreciation occurs in each function, since each division 
makes use of capital assets whose life span is limited. 

Each of the above listed divisions of a business is composed of de- 
partments in which are carried on the activities making up the function. 
In the factory a department is usually a unit for which a single foreman 
or supervisor is responsible. In it may be grouped a specific type of 
equipment (e.g., punch presses) or a specific operation may be per- 
formed there (e.g., heat treating). In the marketing division, typical 
departments might be advertising, selling, warehousing, and shipping. 
Costs incurred in a given department are grouped together to secure the 
total cost of operating the department for the period. 

While most organizations are divided into departments for adminis- 
trative purposes, the latter do not always suffice for the determination 
of costs. Sometimes when a group of related activities is performed 
within a department, costs may be subdivided by cost centers, each cost 
center representing one specific activity. The basis for setting up a cost 
center is the grouping of machines, methods, processes, or operations, 
so as to segregate work activities having a common interest. Expressed 
in other words, a cost center is a natural division of an organization 
for cost finding purposes. In this way it becomes possible to allocate 
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directly to each center the specific costs and expenses associated with 
each. For example, assume that both manual and machine operations 
are performed in the same department. By separating the department 
into two cost centers it is possible to charge the power cost against the 
machine operations only. Failure to establish two cost centers would 
mean the indiscriminate charging of power cost to the department as a 
whole. Both operations are thus charged for power, even though the 
manual operation involved no power cost at all. 

It is customary to classify manufacturing departments into producing 
and service departments. The former are those actively engaged in 
working on the product, performing operations such as cutting, drilling, 
molding, polishing, or weaving. The particular operations character- 
izing producing departments vary, of course, with each industry. Serv- 
ice department activities, however, are more or less common to all 
industries. Examples are storerooms, toolrooms, receiving department, 
factory office, repair department, building maintenance, and personnel de- 
partment. By careful departmental classification it is possible to obtain 
the cost of operating each department. The way in which departmental 
costs merge into cost of product is explained in a later chapter. 

Figure 18 illustrates the various bases of account classification thus 
far presented. It shows successive stages in the accumulation, distribu- 
tion, and application of costs, by primary accounts, by elements of cost, 
and by functions. 

Cost Behavior. When production increases, expenditures also in- 
crease because more materials arc used, more hours of labor must be 
paid for, and there will be increases in certain manufacturing costs, 
such as power and repairs. However, some expenses do not increase 
in proportion to the increase in production. Thus an increase in pro- 
duction of 50% might increase expenses by only 25%. The reason 
for this is that a moderate increase in production can generally be ob- 
tained without increasing the size of buildings or purchasing more ma- 
chines, or perhaps even without increasing the number of employees in 
departments such as engineering, personnel, and general management. 
For example, a plant which is operating forty hours a week can perhaps 
double its output by adding a second shift of workmen. But such addi- 
tion does not increase the rent since the latter is a constant amount 
whether the factory operates at 200% or 60% of its normal activity, 
or not at all. 

Costs which tend to vary directly in total amount with variations in 
production are called variable costs. Direct material and workmen’s 
compensation insurance are examples of variable costs. Costs which are 
constant in total amount regardless of changes in production volume are 
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called fixed costs. Examples are depreciation, property taxes, and ex- 
ecutive salaries. Some costs, though they vary with production volume, 
do not increase or decrease proportionately with production. These are 
called semivariable costs. An example is furnished by maintenance and 
repair costs. 

The above classification applies only to total costs incurred for specific 
items and not to unit costs of products. Unit costs of product behave in 
the opposite manner, as illustrated in Figure 19. The section of 
this illustration shows that the total amounts of variable costs are in 
direct relation to volume produced which varies from 10 to 50 units 
while the amount of fixed costs remains constant. Section 'TT' demon- 
strates that as volume increases, the variable cost per unit has become 
a constant while the fixed cost per unit varies inversely to the increase 
in volume. 



Figure 18. Chart of Factory Costs 

Time at Which Costs Are Determined. Costs may be determined 
either before or after the goods have been made. When costs are deter- 
mined after the manufacturing operations have been performed, they are 
called historical costs or actual costs. Costs which are calculated in 
advance of production are called predetermined costs. When the latter 
are based upon careful measurement of what it ought to cost to produce 
the goods, they are termed standard costs. 
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Historical or actual costs are necessary to prepare the profit and loss 
statement. For purposes of managerial control, it is necessary to have 
predetermined or standard costs in addition to actual costs. The pre- 
determined costs serve as a goal which indicates l\ow much it should 
cost to do the job. Then, from time to time, what it actually costs is 
compared with the standard costs to measure efficiency of performance. 
Since prices must often be set and production planned before actual costs 
are incurred, predetermined costs arc highly useful for these purposes. 


A. Total Costs 

B. 

Unit Costs 

Number 
of Units 
Produced 

Variable 

Cost 

Fixed 

Cost 

Total 

Cost 

Variable 
Cost per 
Unit 

Fixed 
Cost per 
Unit 

Total 
Unit Cost 

10 

mmm 


$10.00 



$1.00 




15.00 

.50 


.75 

30 

15.00 

5.00 

20.00 

.50 

.167 

.667 

40 

20.00 

5.00 

25.00 

.50 

.125 

.625 

50 

25.00 

5.00 

30.00 

.50 

.10 

.60 


Figurk 19. Behavior of Fixed and Variable Costs Illustrated 


Cost systems in use a generation ago commonly yielded only his- 
torical costs and, while adequate for determining the financial results 
of operations, they were much less valuable in helping management 
operate its business effectively. The usefulness of cost accounting as an 
effective management tool has been greatly broadened in recent years 
by incorporation of standard costs into the accounting plan. 

Costing Units. Costing units are the terms in which costs are ex- 
pressed. The units used to measure quantity of product produced arc 
familiar examples of cost units. Thus the cost of cloth is stated by 
the yard, of oil by the barrel, and of canned fruit by the case. The costs 
of articles like automobiles, radios, and furniture are expressed as so 
much per unit of one ; other articles are costed in multiples of one as, 
for example, bricks which are costed by the thousand. 

The different departments within a factory may have different cost- 
ing units, and these may differ from the unit in which the final product 
is expressed. For example, in manufacturing machines, castings pro- 
duced by the foundry may be costed by the pound, machined parts may 
be costed by the hundred, power from the company’s power plant by 
the kilowatt hour, and the finished machine by the single unit. Some- 
times it is desirable to have a unit which measures production of diverse 
products in the same department as well as products in several depart- 
ments. Then some unit which can serve as a common denominator is 
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chosen as a costing unit. The labor hour and the machine hour are often 
used for this purpose. In this way a department which produced 100 
pieces of Part No. 101 in 160 man hours and 500 pieces of Part No. 
107 in 200 man hours would have its production expressed as 360 man 
hours. The cost of production in the department would then be ex- 
pressed as so much per man or labor hour. 

All of the above are commonly referred to as unit costs of production. 
The determination of unit product costs is one of the principal aims of 
cost accounting. Other costing units, however, are sometimes used. 
Thus costs may be accumulated by the job or order, a unit which in- 
cludes all the costs of doing what is called for by a specific order or 
contract. A department may also be a costing unit. In this case all the 
costs of operating the department for a given period of time are referred 
to as the departmental cost. 

Chart of Accounts. A chart of accounts is merely a list of all the 
accounts used in a given company together with their symbols. The 
account titles are usually listed in the company manual in the order in 
which they appear in the company’s financial statements and this is also 
the arrangement used in the ledgers. Hence the chart of accounts also 
serves as an index to the ledgers. It is understood that the list covers 
all accounts in the general ledger, factory ledger, and such subsidiary 
records as the manufacturing overhead, stores, finished parts, and fin- 
ished goods ledgers. 

Account Codes. Account titles are, in practice, usually given sym- 
bols in order to avoid lengthy descriptions. Symbols are really a form 
of shorthand used in account classification. By use of symbols, relation- 
ships may be indicated in an orderly way and lengthy descriptions re- 
duced to simple form. Thus it is much simpler to write Account 241 
than it is to write “Manufacturing Overhead, Salaries and Wages, Ele- 
vator Operators.” By proper selection and arrangement of symbols in 
the form of numbers or letters or both, it is possible to indicate the 
various classifications to which an account belongs and its relationship 
to other accounts in the chart of accounts. Thus one digit or letter 
may represent a plant, another a department in the plant, another the 
group to which the cost belongs. A set of such symbols is called a code. 
Codes are used in industry for identification and classification of many 
things. Common examples are items of plant and equipment, inventories, 
products, manufacturing operations, and account titles. 

It may be seen therefore that the objective of coding accounts is to 
enable the general accounting as well as the cost accounting department 
to classify transactions properly by charges and credits to specific ac- 
counts, to locate those accounts quickly and to reduce the clerical work. 
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particularly in connection with the handling of great masses of data, 
such as time tickets, material requisitions, production orders, and vouch- 
ers. To be most effective, the system should be as simple as circum- 
stances permit. It should also be flexible enough to permit adaptation 
to changing conditions, such as the necessity for more detailed informa- 
tion by reason of the introduction of new products and the natural 
growth in size of the business. Finally the code should be easy to re- 
member. 

Numerical Codes. As the name indicates, numerical codes may be 
developed by assigning numbers to the accounts. This may be done in 
three ways : 

1 . Sequence codes 

2. Block numbering 

3. Decimal codes 

Sequence codes. Sequence codes take the form of consecutive num- 
bering of items. They are useful only when there is no need for sub- 
division by groups. Items to be coded should be arranged in some logical 
order before numbers are assigned. Since numbers are assigned in se- 
quence, additions can be made only at the end of the classification. For 
this reason sequence numbering is ill adapted for use in account classifi- 
cation in ledgers. As new accounts are introduced by adding numbers 
at the end, the logical arrangement of accounts is bound to be disturbed. 
In turn this would slow up posting by making it more difficult to locate 
an account quickly. In accounting, sc(|uence codes are commonly used 
in connection with material requisitions, purchase orders, vouchers, etc. 
which are numbered in sequential order according to date of issue. 

Block numbering. To overcome the most obvious defect of the 
sequence code, block numbering is commonly resorted to. This consists 
of reserving a group of numbers for a particular account classification. 
For example, a block of from twenty-five to fifty numbers may be as- 
signed to each of the subheadings appearing in the balance sheet and 
profit and loss statement. Thus numbers from 1 to 50 may be used to 
designate current assets, 51-100 fixed assets, etc. Expansion is pro- 
vided by assigning more numbers in a block than can be used at time 
of installation. It is even possible to preserve the orderly arrangement 
of the accounts by leaving some unused numbers after an account where 
there is a likelihood that additional accounts may be needed at that 
point. For example numbers 1 to 5 may be used for Cash, even though 
only one bank account is used at present. As the business grows and 
more bank accounts are opened, numbers 2, 3, 4, and 5 may be assigned 
to them. Similarly numbers 6 to 10 may be used for Accounts Receiv- 
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able. In time separate accounts may be opened for Trade Accounts Re- 
ceivable, Due from Employees, and Intercompany Accounts Receivable. 

The chart of accounts in the cost manual issued by the Underwear 
Institute illustrates how a block code can be applied to the cost accounts. 
The chart makes provision for expansion; each number indicates the 
major class as well as the individual account. 

CHART OF MANUFACTURING COSTS AND 
COMMERCIAL EXPENSES 

Account No. 

Raw Ma'ferial Accounts: 

Fabrics ; Clotli ; Piece Goods ... ... . . 350 

(Separate accounts may be kept for different kitids of cloth.) 

Tapes 351 

Elastics 352 

Buttons 353 

Thread 354 

Pin Tickets and Twabels 355 

Sundry Other Materials 356 

Boxes 357 

Box Department Materials . . 358 

(More detailed accounts may be provided and separate accounts may be pro- 
vided for each mill.) 

Direct or Productive Labor Accounts : 

Laying Upland Cutting 371 

Finishing — Sewing, Buttonholing, Etc. . 372 

Inspection or Examining 373 

Pressing 374 

Boxing 375 

(Separate accounts may be kept showing more accurate classifications and 
accounts recording piece and day labor separately may be provided; also, 
separate accounts for each mill may be provided.) 

Indirect or Nonproductive Labor Accounts: 

Superintendence or Supervision . 390 

Laying Up and Cutting 391 

Finishing — Sewing, Buttonholing, Etc. 392 

Inspection or Examining 393 

Pressing 394 

Boxing ..... 395 

Mill Office 396 

General Nonproductive Salaries and Wages 397 

(Separate accounts may be kept showing more detailed classifications for each 
mill.) 

Other Factory Overhead Accounts : 

Sewing Machine Needles . . .... 411 

General Mill Supplies . 412 

Mill Office Supplies 413 

Box Department Supplies 414 

Fuel . . 415 

Power and Light .... 416 

Water 417 
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Account No. 

Taxes (Real Estate, County, City, School, Personal Property, Etc.) 418 

Repairs and Maintenance 419 

Insurance — Fire, Liability, Etc. 420 

Rents 421 

Machinery Rentals or Royalties 422 

General Mill Expenses 42.S 

Trucking or Automobile Expenses 424 

Freight and Cartage In (when not included with cost or raw materials or 
supplies) 425 

Depreciation on Mill Buildings and Machinery and Equipment 42f) 

Waste or Spoilage 427 


(Separate accounts may be provided to show more detailed classifications for 
each mill or for each department of the mill.) 


Decimal codes. Decimal coding in industry is an adaptation of the 
Dewey decimal system used internationally in libraries. It is the method 
of coding most commonly used. Major and minor classifications are 
represented by succeeding digits of a number. This plan allows for in- 
definite subdivision. The first digit of the code number represents the 
major classification, the second digit, the secondary classification, and 
subsequent digits still finer subdivisions. The system is particularly 
useful where it is desired to combine two fairly extensive classifications, 
as, for example, departments and expense accounts or a functional and 
a primary expense classification. 

Under a strict decimal system, no more than nine subdivisions may 
take place at any one point. Where more than nine subclassifications are 
required, two methods may be employed to overcome this handicap. 
The first consists of making the ninth subdivision a ‘‘Miscellaneous’^ one 
and then subdividing the latter which would provide a maximum of nine 
more accounts. The other method is to change the basis of classification. 
In such cases a decimal point may be used. Figures to the left of the 
decimal point are on a decimal basis, to the right of the decimal point 
on a sequential or perhaps block numbering basis. 

An interesting application of decimal classification is found in the 
Uniform Accounting Manual for the Rubber Manufacturing Industry. 
Major account classifications are assigned numbers from 1 to 9 : 

1. Cash, Marketable Securities, and Receivables 

2. MerchandivSe, Materials, and Goods in Process 

3. Properties, Plants, and Securities 

4. Prepaid, Deferred, and Miscellaneous Assets 

5. Goodwill, Patents, and Trade-Marks 

6. Current Liabilities 

7. Fixed Liabilities, Capital Stock, and Surplus 

8. Income and Expense on Sales 

9. Other Income and Expense 
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Each of these major classifications is further subdivided. Thus, ‘‘In- 
come and Expense on Sales’" is subdivided as follows : 

81. Sales 

81.1 Sales (Own Products) 

.2 Sales (Outside Products) 

.3 Returned Goods 
.4 Sales Allowances 
.5 Outward Freight 

82. Deductions from Sales 

83. Cost of Sales 

83.1 Cost of Sales (Own Products) 

.2 Cost of Sales (Outside Products) 

.3 Cost Variances 

84. Unused Code Numbers 

85. Selling Expense 

86. Administrative Expense 


In general, the code presented in this manual utilizes only two digits 
before the decimal point ; but a three-, four-, or five-digit figure may be 
used to indicate major and minor classifications. Thus figure 86 is as- 
signed to Administration, 867 to the comptroller’s division, 8675 to the 
general accounting division of the comptroller’s division, and 86752 to 
accounts payable department in the general accounting division. Code 
numbers following the decimal point are then used to indicate primary 
expense accounts. Thus code 86752.101 would serve to designate 
salaries in accounts payable department, and code 86752.193 stationery 
and office supplies for that department. 

Letter Codes. In addition to numerical codes, letters may be used to 
provide code designations. Letters may be used alone or in combina- 
tion with figures. They may be assigned in alphabetical order or accord- 
ing to the sound of the name of the individual item being classified. 
Symbols of this latter type are called mnemonic symbols. Thus in a 
classification of accounts, the letter “A” might be assigned to Assets, 
“L” to Liabilities, “X” to Expenses, etc. A second letter may be used 
to indicate subsidiary classification ; for example, “AC” might indicate 
Current Assets, and “AF” Fixed Assets. In short, each succeeding 
letter is a subdivision of the one before it just as each digit in a decimal 
code represents a subdivision of its immediate predecessor. 

The most obvious advantage of mnemonic coding is that it provides 
much greater range for subdivision. The letters “I” and “O” are not 
generally used by mnemonists because of their similarity to numbers. 
Even so after eliminating these two letters the possibility of twenty-four 



assets liabilities revenue and expense 



96 


Discounts Trucking General 
Allowed & Ship- Office 

ping Exp. 













97 


Figure 20. Chart of Accounts Combining Numerical and Letter Coding 
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subdivisions at each stage remains. An example of mnemonic coding 
applied to a few balance sheet accounts follows : 

A Assets 

A C Current Assets 

A C A Accounts Receivable 

A C A T — Trade Accounts Receivable 
A C A V — Miscellaneous Accounts Receivable 
A C N Notes Receivable 

A C N T — Trade Notes Receivable 
A C N A — Trade Acceptances 
A C N F — Notes Receivable — Officers 
ACC Cash in Banks 

ACC G — Guaranty Trust 
ACC C — Central Hanover 
A C P Petty Cash 

A F Fixed Assets 

A F L Land 
A F B Buildings 
A F M Machinery 
AFT Testing Equipment 
AFL Tools 

L Liabilities 

L C Current Liabilities 

L C A Accounts Payable 
L C N Notes Payable 

L F Fixed Liabilities 

L F F. First Mortgage Bonds 
L F D Debentures 

It is to be noted that ordinarily the first letter of the word to be 
coded is used as the symbol. But where that initial has already been 
used, an effort is usually made to employ the secondary sound of the 
word to be coded. Thus the symbol for the fixed asset “tools” is A F L, 
since the letter T had already been used to denote testing equipment. 
Note also A C N F, Notes Receivable from Officers, where “F” was 
substituted for the unwelcome “O”. Letter “V” is usually reserved for 
miscellaneous items, “V” suggesting the word “various.” 

This plan of coding is seldom used. It is more commonly employed 
by engineers, particularly in connection with material classifications. A 
more common type of coding occurs where letters and numbers are com- 
bined. Examples familiar to everyone are provided by the Air Force’s 
coding of planes. In this code the letters P and B indicate pursuit and 
bomber types respectively, the number following the letter indicating the 
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model. While a plane is being designed, built, and tested, in other 
words, while it is in the experimental stage, it is denoted as XB or XP 
followed by the model number. 

An interesting combination of letters and numbers is furnished by 
the chart of accounts shown in Figure 20. The letters are not mnemonic ; 
they indicate merely the position on the chart. In this chart of accounts 
for a furniture manufacturer, the letters from ‘‘A” to are used to 
represent main classifications, while numbers arc added to indicate 
specific accounts. Thus account B 12 is Work in Process Overhead. 
Note that the letter in all cases has special significance, but there is no 
relationship between accounts with the same number, since in the latter 
case they represent accounts appearing on the same line in the chart but 
falling into different classifications. 

QUESTIONS 

1. The manufacturing process can be viewed as a capitalization process 
from the accounting viewpoint. Explain. 

2. Differentiate between product costs and period costs. 

3. Contrast the usual accounting treatment of manufacturing overhead 
items as oompared with selling expense stressing their treatment as 
either i)roduct or period costs. 

4. What type of cost system (process or job order) would you expect to 
find in each of the following industries : 

a) Ice cream manufacturing 

b) Coal mining 

c) Machine tools 

d) Clothing 

e) Vegetable canning 

f) Printing 

g) Shipbuilding 

h) ' Petroleum refining 

5. List five items of expense classified by nature of expenditures and then 
reclassify them by four functions indicating the basis to be used in 
distributing these expenses to functions. 

6. Why do financial accountants generally ignore classifying expenses by 
the behavior pattern they display ? 

7. What is the purpose of a chart of accounts? 

8. Prepare two different coding systems for the following account titles 
found in manufacturing overhead ledger: 

Factory indirect labor, repair labor — equipment, rei)air labor — build- 
ings, cost and payroll salary, overtime, vacations, bonus, holiday pay. 
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Group insurance, employer’s unemployment insurance, employer’s 
federal insurance contribution. Factory operating supplies, repair 
materials — equipment, repair materials — building, fuel used. Idle 
time, spoilage, defective material, obsolete stock scrapped. 

9. Prepare two different coding systems for the following general ledger 
accounts : 

Home office petty cash, branch office i:>etty cash — ^Tulsa, branch office 
petty cash — Altoona, cash in First National Bank — Tulsa, cash in 
Altoona National Bank, Security and Exchange Bank — ^payroll ac- 
count, Sioux City Bank — payroll account. Accounts receivable — 
trade, reserve for bad debts, advances to salesmen, claims against 
carriers. Branch inventories finished goods, factory inventory fin- 
ished goods, work in process, stores. Unexpired insurance, prepaid 
sales tax, prepaid franchise tax, prepaid personal property tax. 

10. Assume a general ledger control account in the factory ledger numbered 
900. Prepare a numerical coding system for the key accounts you 
might find in this factory ledger. 



chapter 6 

PROCESS COSTS 


Definition of Process Costs. Process costing s represe nts 
cost pr ocedure for continuous or mass production jndustrjes. Tn such 
industries output consists of like units, each unit being processed in like 
manner. Therefore it is assumed that the same amount of material, 
labor, and overhead is chargeable to each unit processed. The cost of a 
unit at the end of any manufacturing process can be readily determined 
provided costs are accumulated on a process basis and a record of units 
produced is available. Any industry majiufacturiiijj; a product in mass 
or bulk so that a different iatio n of units is. di fficu lt or inipos{^l)le will find 
use for process costs. This holds true whether the plant produces a 
single commodity, a group of allied products using the same facilities, 
or a group of distinct products having no relation to one another. In the 
first group would fall blast furnaces, ore smelters, clay pits, collieries, 
coal mines, and the like. In the second group, producing an allied line 
of products, one may find chemical plants of all sorts, turning out, for 
example, a line of wall paints, or refineries cracking petroleum resulting 
in a wide variety of products ; here also are found brick plants producing 
a variety of bricks and tile ; dairies which convert the milk into butter 
and various kinds of cheese; sugar refineries producing different kinds 
of sugar products. In the third group, manufacturing independent 
products, may be found plants turning out such dissimilar things as 
radios and refrigerators, auto paints and gunpowder. In such cases, 
it is customary to subdivide the plant into major divisions, each one 
constituting a complete unit for turning out a given product. 

In all these instances, it will be noticed that there is a uniform or 
homogeneous mass of product no single unit of which may be charged 
with any individual item of cost. Whatever costs are incurred must be 
absorbed by the product as a whole and then spread evenly over the 
units making up the product. As a result process costs represent average 
costs. 

For example, if in a given month 10,000 gallons of white lead paint 
were produced at a total cost for material, labor, and overhead of $40,000 
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the average unit cost of production is assumed to be $4 per gallon, even 
though there may well have been cost fluctuations at various times dur- 
ing the month. 

Thus the conditions for use of process costs are : 

yT. Continuous or mass production 

v2: L OSS of identity of individual items or lots 
Standardization of ])r()dnct and processes 

Advantages and Disadvantages of Process Cos^s. The chief ad- 
vantages of ])rocess costing are : 

y\. Costs are computed periodically, usually at the end of the month 
only. 

y2. Ease in computing average costs, provided the product is homo- 
geneous. 

v3. A minimum of clerical effort an d expense . 

As opposed to these, the disadvantages of process costing are : 

yl. Where historical process costs are used, they are not determined 
until the end of the cost period. This has a tendency to delay state- 
ment prei)aration. 

y^. Average costs do not always reflect the fact that some ])roducts 
cost more than others. Differences in unit costs are reflected in 
inventory values of work in process, finished goods, and cost of 
sales, especially where, in computing unit costs, it is often necessary 
to take into account the stage of completion of the closing in- 
ventories. 

Departmentalization. Because of the fact that units of product in 
process type industries are as a rule not identifiable, costs are based on 
processes. These processes are usually represented by departments, and 
therefore one of the most important features necessary for the operation 
of process costs is the departmentalization of the plant. In process cost- 
ing the terms process and department may be used interchangeably. 
Proper departmentalization makes possible the accumulation of process 
cost data on a uniform basis. The size of a dej)artment is a matter of 
convenience and operating efficiency; but to insure correct distribution 
of the manufacturing charges it is necessary to indicate the limits of 
each process. 

All manufacturing costs are first allocated to departments. These 
costs include material, labor, and manufacturing overhead. In short, 
departmental accounts are really subdivided work in process accounts. 
In addition, figures for production are collected by departments. In this 
way, it is possible to work out unit cost figures for each department. 

Production Orders. Where production* is continuous, special pro- 
duction orders are not required, as in the case of ice plants, mining, 
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quarrying, and steam plants. This involves planning of the work so that 
continuity of production is maintained. Where several products are 
manufactured, orders must be planned. An excellent illustration is a 
bakery, because it produces a variety of perishable products in which 
demand and production must be synchronized daily to avoid excessive 
stale loss. Hence daily bake orders are resorted to. These orders are 
based on advance requisitions by salesmen and show the various quan- 
tities of the different types of dough required. Formula cards are pre- 
pared for each dough showing mixing and fermentation times and tem- 
perature at each stage. In addition, a schedule is made up which routes 
each dough through the appropriate processes. 

Operation of Process Accounts. Costs for material, labor, and 
manufacturing overhead are charged to the usual accounts, analyzed by 
processes, and distributed by appropriate journal entries to process ac- 
counts. Production figures are reported daily by processes, and accumu- 
lated for the entire cost period. For purposes of computation by the 
cost accounting department at the end of the month, a record of pro- 
duction must show the following information relative to quantities : 

1. Finished product on hand at beginning of period 

2. Goods still in process at beginning of period, and their stage of 
completion expressed in percentage form 

3. Quantity received from preceding process 

4. Quantity delivered to next succeeding process 

5. Finished product on hand or in process at end of period 

6. Goods still in process at end of period and stage of completion 

On the basis of production data and figures in the process accounts, 
the cost department computes average unit costs, and prepares journal 
vouchers to cost the production transferred to next process and the 
inventory on hand in each process. 

Material Costs. A perpetual inventory is, of course, desirable ; this 
is controlled on the general ledger by a Stores account. Emphasis, how- 
ever, is on providing means for charging materials to the proper process 
and product at the time of consumption. As material is issued, the req- 
uisitions are posted to the stock ledger cards, sorted by processes and 
summarized periodically by means of material summaries which in turn 
give rise to the usual journal vouchers debiting each process and credit- 
ing Stores. 

Often only a few raw materials are used. This is particularly the 
case in plants making a single commodity. In such cases accounts may 
be kept with each raw material in the general or factory ledger. In ice 
making, for example, materials consist of ammonia and water. In the 
making of pig iron, the ingredients are iron ore, coke, limestone, and 
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scrap iron. For this type of manufacturing even material requisitions 
may be dispensed with, and so-called consumption reports substituted. 
These reports may be prepared in two ways : 

1. By formula 

2. By proration 

Formula costs. Dispensing with material requisitions occurs par- 
ticularly in chemical plants where the raw material content may be de- 
termined from specific formulas used in preparing the raw materials. 
It is possible therefore to determine from the production records just 
how much of each type of material was consumed. The method is 
illustrated in the case of plate glass manufacture where the raw materials 
consisting of sand, limestone, etc. are charged into work in process 
on the basis of a prepared batch formula. Each month the quantity of 
each material used is determined by multiplying the quantity in each 
batch by the number of batches processed during the month. An allow- 
ance is made for weight losses. This scheme is of course of strictly 
limited applicability. It is always wise to employ stores requisitions; 
they perform a double function, serving as a disciplinary or managerial 
force in guarding against unauthorized issues, and as an accounting 
device. Thus, even if the stores issues can be calculated without re- 
course to the requisitions, the latter may still be maintained for the 
reason mentioned above. 

Prorated material costs. Where more than one product is being 
manufactured, it is first necessary to charge each department, and then 
to charge each product passing through the department. If the materials 
are withdrawn for specific products, the resulting accounting process 
is simple. All that need be done is to label the requisitions in such a 
way as to indicate both the department and product, so that the neces- 
sary costs may be accumulated on the product cost sheets. However, 
materials withdrawn from stores are often merely charged to depart- 
ments, since the same materials may be used within the department on 
different products. In that case, material costs after being charged to 
the department must be prorated to the different products on an esti- 
mated basis, such as bulk (tonnage, gallons) or individual units. An 
illustration is shown in Figure 21. 

Direct Labor. After the daily payroll is made up, each department’s 
time tickets are classified as to direct and indirect labor and summarized 
on a monthly payroll summary. This may be accomplished by sorting 
time tickets or clock cards and summarizing these on labor distribution 
sheets. The resulting journal entry is of the usual type charging each 
process and crediting Accrued Payroll. 
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Total 



Product C 

Number of units produced 

10,000 

4,000 

5,000 

1,000 

Average weight per unit .... 

1.6 lbs. 

1.25 lbs. 

1.4 lbs. 

4 lbs. 

Total pounds produced ... . 

16,000 lbs. 

5,000 lbs. 

7,000 lbs. 

4,000 lbs. 

Material cost per pound . . 

$1.25 

$1.25 

$1.25 

$1.25 

Raw material proration . 

$20,000 i 

$6,250 

$8,750 


Material cost per unit 


$1.5625 

$1.75 



Figure 21. Proration of Raw Material Costs 


Manufacturing Overhead. Manufacturing overhead is collected, 
distributed, and applied to the product very much as under any other 
scheme of cost accounting. If only one product is manufactured, all 
actual expenses, analyzed by processes, are charged to it by being trans- 
ferred to Work in Process. If there is more than one process, overhead 
is distributed to each process on some equitable basis. 

Where seiwral products are produced simultaneously or in successive 
runs, overhead may be charged to products by : 

1. Apportioning on some convenient basis actual expenses within each 
process to products worked on 

2. Use of predetermined departmental expense rates 

In the first instance, all overhead is collected, usually on an analysis 
sheet, known as an overhead distribution sheet, and the total overhead 
of each process is prorated to the individual products on the basis of 
weight, value, time, or other factor. If predetermined expense rates are 
to be used, the following steps are necessary : 

1. Classification and accumulation of expenses on an estimated basis. 

2. Distribution of expenses departmcntally ; for this purpose distribu- 
tion .sheets are used. 

3. Reduction of departmental expense totals to a rate to be applied to 
production. For this j^urpose any suitable base may be used ; such 
as unit of productive output, direct labor cost, direct labor hours, 
machine hours, or product hours. 

The use of such applied or predetermined rates is generally favored 
since the task of charging overhead is made easier than where actual 
expenses are prorated. Also it makes possible the computation of costs 
at any time instead of only at the end of the month. 

Use of Distribution Sheets. The work of analyzing and summar- 
izing process costs is facilitated by use of a distribution sheet. Accounts 
are listed down the page, producing and service departments across the 
page. In effect this becomes a process cost sheet for the product, since 
it includes, in addition to overhead, the direct material and labor costs. 
Figure 22 illustrates such a distribution sheet for a brewery. The first 
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Figure 22. Departmental Cost Analysis 
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Figure 22. Departmental Cost Analysis (Continued) 
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two columns after the totals are for general plant and power plant ex- 
penses and represent service departments whose totals are eventually 
absorbed by the producing departments. The next four are the pro- 
ducing departments, while the last two cover the selling and general 
administrative overhead. 

In transferring process costs it is important to have the accounts 
arranged on the process cost sheet and the process ledger in the order 
in which the operations are performed. In this way a continuous chain 
of entries results, charging the succeeding process and crediting the prior 
process. 

The result of all this procedure is to charge each producing depart- 
ment with material costs, labor costs, and with manufacturing overhead. 
The sum of these elements divided by the production of each department 
as gathered from the production reports gives the unit costs of manu- 
facturing in that department. The labor and overhead incurred are 
known as the conversion cost, and this together with the material cost 
is the basis of transferring the cost of the product finished from the first 
department to the next department. The balance of the Work inProcess 
account for the department making the transfer represents the closing 
inventory of unfinished work in that department. 

Unit Costs. In its simplest form a unit product cost is determined 
for each process on the basis of material, labor, and overhead incurred 
in that process for a given production. Thus in a foundry, the cost per 
pound of metal at the spout is found by adding the value of the metal 
and other raw materials, cost of the cupola direct labor, and the applied 
manufacturing overhead and dividing the total by the number of pounds 
of good castings obtained. Where the same facilities are used to turn 
out several products, unit costs are obtained by either proration formulas 
or the introduction of process cost sheets to insure segregation for these 
costs. Thus in the manufacture of plate glass the batch department 
mixes raw materials and feeds them to the tank department. The costs 
of the batch department are prorated on the basis of the weights of the 
different kinds of glass produced by the tank department. Actually the 
weight of each thickness of glass is determined by reducing all thick- 
nesses produced to a common thickness and then using a common unit 
weight per square foot.^ The tank department costs are prorated to 
each thickness on the basis of the number of hours the tank department 
operated on each batch. A similar formula is used in the grinding and 
polishing department. 


1 P. L. Harrold, “Outline of Factory Cost Procedure in Plate Glass Manufacture,” N.A.C.A. 
Bulletin, XXI, 17S. 
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From the formulas given above, unit costs can be computed provided 
the cost figures as well as the production figures are available. How- 
ever, the existence of work in process at the beginning or end of the 
period necessitates a refinement of the above method of costing. Since 
a part of the cost incurred applies to units still in process, the total cost 
cannot be charged to units finished or transferred to another department 
for further processing. Costs must be spread over all the work of the 
department. Hence the production report figures are inadequate for 
this purpose for two reasons : 

1. The production report covers only the physical movement of goods 
from process to process. It includes inventories in process at the 
beginning of a period which were at least partially completed in a 
prior period. 

2. The production report does not include inventories in process at the 
end of a period on which some work has been done. 

Effective Production Defined. To obtain correct unit costs it is 
necessary to spread the total costs over all work done in a department, 
both completed and incompleted. To accomplish this, the work of the 
department must be expressed in terms of a common denominator, re- 
ferred to as the effective production. The latter, sometimes called equiv- 
alent production, represents the total work of a department or process 
in terms of fully completed units. This idea rests on the assumption 
that the work in producing 100 units of product one-half completed is 
equivalent to 50 units fully completed. 

Stage of Completion. To obtain a figure for effective production, 
complete information must be available as to the stage of completion of 
both opening and closing inventories. In extreme cases, the stage of 
completion figures must be given separately for material, labor, and 
overhead. If all material is iSvSued at the beginning of a process, the full 
material cost must be charged to inventory ; as for labor and overhead, 
inventory may be only partially completed depending on the length of 
processing time ; hence only a portion of labor and overhead costs must 
be charged to the inventory. If material, labor, and overhead are con- 
sumed uniformly throughout the process, a single computation of effec- 
tive production suffices. 

Methods of Computing Effective Production. There are two for- 
mulas for computing effective production. The first is similar to the 
cost of sales formula for a trading concern. All figures except the final 
one are expressed in terms of incompleted units, that is, units on which 
no work at all has been done. Thus : 
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Method I. Incompleted Units Method 

1. Inventory at beginning, equivalent incompleted units 

2. Add quantity put into process 

3. Total incompleted units handled 

4. Less inventory at end, equivalent incompleted units 

5. Effective production (equivalent completed units) 


The second method analyzes the work of a period for each stage of a 
department's work in terms of fully completed units. 


Method II. Completed Units Method 


1. Inventory at beginning; work needed to complete during current period 
(found by applying percentage to units in initial inventory) 

2. Units started and finished during current period (number of new units 
started, minus units in final inventory) 

3. Units started but not finished (percentage done on final inventory) 

4. Effective production ... ... 


Equivalent 

Completed 

Units 


Both methods must give the same result. There are three cases which 
call for dififerent solutions in the determination of unit costs : 

Case I. No opening and no closing inventory of work in process. 

Case II. No opening inventory, but there is a closing inventory of 
work in process. 

Case III. Both opening and closing inventories are present. 

Case I. No opening and closing inventories. This presents no 
difficulties; unit costs are computed on the basis of actual production, 
as in the following situation. The actual production is 10,000 units. 


PROCESS A 


Material . 

$ (), 000.00 

Transferred to B 

$12,000.00 

Labor 

3,000.00 

(10,000 X $1.20) 


Overhead 

3,000 00 




$12,000.00 


$12,000.00 


^ . Total cost 

Cost per unit = ^ 77- z r 

Quantity produced 


$12,000 

10,000 


= $1 20 


Case II. Closing but no opening inventory. In this situation 
where Work in Process shows a closing but no opening inventory, it is 
necessary to compute the effective production. Assume the same costs 
as in Case I; in addition, the production records reveal the following 
information : 

Units 

Completed and transferred to next process 10,000 

Inventory at end, 40% complete 2,000 
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Solution: 

1. Effective production (using completed units method) : Units 

Started and finished 10,000 

Inventory at end (2,000 X 40%) . 800 

Effective production ... 10,800 

2. Unit cost : 

Total cost _ $12,000 _ iiiil 

Effective production 10,800 ^ 

3. Inventory value (2,000 X 40% X $1.11111) .. $ 888.89 

4. Value of transfer to process B (10,000 X $1.11111) . ... 11,111.11 

Total credited to process A $12,000.00 


PROCESS A 

$ 6,000.00 
• 3,000.00 
3,000.00 
$12,000.00 
$ 888.89 

Case 1 1 1. Opening and closing inventories present. Effective 
production must l)c computed where there are opening and closing 
inventories. The following case illustrates the procedure : 

PROCESS A 

Opening Inventory $ 200.00 

Material 6,000.00 

Labor 3,000.00 

Overhead .... 3,000.00 


Production data: Units 

Opening inventory, 30% complete 500 

Put into process A 10,000 

Transferred to Process B 9,500 

Closing inventory, 40% complete ... 1,000 

A. Effective production (incompleted units method) Units 

Opening inventory, 70% incomplete (70% X 500) . 350 

Put into process A ... 10,000 

Total incompleted units handled 10,350 

Less inventory at end, 60% incomplete (60% X 1000) . . 600 

Effective production 9,750 


Method II may be employed to check the above result as follows : 

Completed 


Units 

1. Portion of opening inventory completed in current period (500 X 70%) 350 

2. Started and finished during current period (10,000 — 1,000) 9,000 

3. Portion of closing inventory completed in current period (1,000 X 40%) 400 

Effective production . . .... 9,750 


Transferred to B $11,111.11 

Inventory 888.89 

$12,00000 


Material 

Labor 

Overhead 

Inventory 
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B. Unit current process cost: 

Total current costs _ $12,000 __ 230769 

Effective production ““ 9,750 


C. Closing the process account ; 

Total debits ... ... $12,200.00 

Value of closing inventory (1,000 X 40% X $1.230769) 492.31 

Balance, representing transfer to B ... $11,707.69 


D, Proof of charges transferred to B : There were 9,500 units transferred 
to the next process. These represented co.sts incurred as follows: 

1. Opening inventory: 

500 units ; cost incurred in prior period $ 200.00 

500 units; co.st incurred in current period (500 X 70% X 

$1.230709) 430 77 

2. Started and finished in current period (9,000 X $1.230769) 11,076 92 

Total transfer to B . . . ... $11,707.69 


Transferred Costs. Since process costs are figured on the basis of 
departmental activities, it is evident that they are cumulative as the 
product travels from process to process, that is, from department to 
department. In other words, the final cost of the product of one depart- 
ment constitutes the initial cost of that product in the next department. 
To it are added the material, labor, and overhead of that department, 
and the total transferred until the finished goods stage is reached. In 
this way the flow of costs follows the flow of production. 

Steps in Closing Process Accounts. In closing process accounts, 
the following steps must be taken : 

1. Compute effective production from given data. 

2. Calculate net conversion or net process cost. 

3. Compute unit conversion or unit process cost (item 2 divided by 
item 1). 

4. Credit process account for value of closing work in process inven- 
tory on the basis of 

a) Unit conversion or unit process cost taking into account stage 
of completion. 

h) Full transferred unit cost. 

5. Balance of process account represents charge to be transferred to 
the next process or to Finished Goods. 

The following problem illustrates the entire process cost procedure : 


PROCESS A 


Inventory at beginning 

. $ 250.00 

Transferred to Process B . 

.. ? 

Material ... 

. . . 8,000.00 

Inventory at end .... 

.... ? 

Labor 

. . . 4,000.00 



Overhead 

. . . 2,900.00 
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PROCESS B 


Inventory at beginning . 

. $1,430.00 

Transferred to Finished Goods . 

? 

Labor . 

5,000.00 

Inventory at end . . 

? 

Overhead 

2,000.00 




Production data : 

Department A Department B 


Number 

Stage of 

Number 

Stage of 

of Units 

Completion 

of Units 

Completion 


Opening inventory; 

Material 

Labor 

500 

30% 

50 1,000 

50 


70% 

70 

Overhead 



Put into process 

15,000 

12,500 


Completed and forwarded to 
department 

next 

12,500 

13,000 



Closing inventory : 

Material 

Labor 

Overhead 

. . 3,000 

100 

40 500 

40 


80 

80 

No new material is added in Process B. Below are presented the work- 
ing papers, the complete ledger accounts, and a process cost report. 
The incompleted units method is used in computing effective production. 

COMPUTATION OF EFFECTIVE PRODUCTION 




Material 

Labor 

and Overhead 


Physical 

Units 

Eguivalent 

% Incom- Unfinished % Incom- 
plete Units plete Units 

Process A : 

Opening inventory . 

Put into process . ... 

500 

15,000 

70% 350 

15,000 

50% 

250 

15,000 

Total incompleted units 
handled 

Less inventory at end 

15,500 

3,000 

15,350 

0 

60 

15,250 

1,800 

Effective production 

. 12,500 

15,350 


13,450 

Process B: 

Opening inventory 

Put into process 

1,000 
. 12,500 

0 

30 

300 

12,500 

Total incompleted units 

handled 

Less inventory at end 

13,500 

500 

0 

20 

12,800 

100 

Effective production . . 

13,000 



12,700 



COST OF PRODUCTION 
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l^sitcricil $ ““ 

Labor (500 X 80% X $ .393701) 157.48 

Overhead (500 X 80% X $ .157480) 62.99 

Prior Department Cost (500 X 100% X $1.037669) 518.83 

Total Inventory .... $ 739.30 
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PROOF OF COST OF TRANSFERS 

Department A: 

1. Opening inventory: 



Cost carried forward (500 units) 

Cost to complete in current period : 


$ 250.00 


Material (500 X 70% X $ .521173) 

$ 182.41 



I.abor (500 x 50% x $ .297398) 

74.35 



Overhead (500 X 50% X $ .215613) 

53.90 

310.66 

2. 

New production completed in current period : 




Material (12,000 X $ .521173) 

$ 6,254.08 



Labor (12,000 X $ .297398) 

3,568.78 



Overhead (12,000 X $ .215613) 

2,587.35 

12,410.21 

3. 

Value of goods transferred to B 


$12,970.87 

Department B : 



1. 

Opening inventory : 




Transferred cost carried forward .... 

Cost to complete in current period: 


$ 1,430.00 


Labor ■ (1,000 X 30% X $ .393701) 

$ 118.11 



Overhead (1,000 X 30% X $ .157480) 

47.24 

165.35 

2. 

New production completed in current period : 




Material (12,000 X $ .393701) 

$ 4,724.41 



Overhead (12,000 X $ .157480) 

1,889.76 



Transferred from A (12,000 X $1.037669) 

. . 12,452.03 

19,066.20 

3. 

Value of goods transferred to Finished Stock 


$20,661.55 


COMPLETED LEDGER ACCOUNTS 

PROCESS A 


Inventory at beginning 
Material 

Labor . . . 

Overhead 

$ 250.00 

8,000.00 
4,000.00 
2,900.00 

Transferred to B 
Inventory at end 

$12,970.86 
. . 2,179.14 

Inventory 

$15,150.00 
$ 2,179.14 


$15,150.00 


PROCESS B 


Inventory at beginning 
Labor , . 

Overhead 

Transferred from A 

$ 1,430.00 

5.000. 00 

2.000. 00 
12,970.86 

Transferred to Finished Goods 
Inventory at end 

$20,661.56 

739.30 

Inventory 

$21,400.86 

73935 


$21,400.86 


In this solution, opening and closing balances in inventories are not 
analyzed as to their material, labor, overhead, and transferred cost con- 
tent. This can be done if desired; in fact, separate process accounts 
may be opened for each element of cost. 
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Short Cuts for Valuing Work in Process. From time to time, 
various short cuts have been proposed for simplifying the method out- 
lined above. Thus, for example, it is possible to omit from consideration 
any work in process inventories. As long as their value is relatively 
small and the inventories remain fairly constant, the effect on unit costs 
is insignificant. This may be illustrated in the case of anthracite min- 
ing as shown in the following quotation : 

. Work in process is a term practically unknown in anthracite. Although today 
some labor, materials and power are expended in loading a mine-car that may 
not reach the surface until tomorrow, no attempt is made to set this up against 
tomorrow's cost, because yesterday the same thing happened. The end of each 
working day completes a cycle which started yesterday or before, but which is 
fairly constant day by day.- 


Effect of Process Losses. Process losses occur whenever the quan- 
tities accounted for through transfers and in-process inventories fall 
short of the total quantities put into a process. I fence a fairly common 
practice in process cost plants is to compute material yields along with 
production data and costs. Such yields are ordinarily obtained in per- 
centage form computed from the following formula: 


% yield = 


Product yield 
Product input ^ 


These formulas may be used also as indexes of operating efficiency. 

One method of accounting for process losses is to compute separately 
the costs for such losses. This is one way of impressing upon manage- 
ment the effect of controllable losses for shrinkage. It is well illustrated 
in the manufacture of plate glass where the cost sheet shows the value 
of the shrinkage in each process. The shrinkage, expressed in feet, is 
obtained from production data for each process and is priced at the 
average cumulative cost of the glass received by each department. In 
the case of spoilage, the cost is transferred to a spoilage account and any 
salvage value is credited to the spoilage account at the time of sale. The 
net loss may be closed to Profit and Loss or to Cost of Production 
depending upon whether spoilage is considered a controllable or non- 
controllable item. The truth is that some spoilage is inevitable and 
allowances should be made for it. Excess spoilage, however, is con- 
trollable and is quite properly the responsibility of the department which 
produced it. 


Treatment of Spoilage. Many shrinkages are due to the nature 
of the operations and cannot be controlled. The most common method 
therefore in accounting for shrinkage is treatment by neglect. This 


2 C. E. Mengel, “Anthracite Productive Costs,” Bull. N.A.C.A., April IS, 1941, p. 898. 
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means spreading process costs either over the equivalent units or over 
the good units obtained from the process, thus increasing the unit cost 
of the completed units which absorb the cost of shrinkage. For ex- 
ample, in a plant manufacturing rubber products there are rubber 
handling operations in which shrinkages occur because of elimination 
of foreign matter. This is compensated for by increasing the cost per 
pound of the remaining rubber. The same method is often applied in the 
treatment of spoilage. Thus in the clay products industry, costs are 
prorated over No. 1 salable ware which in this way absorbs the cost of 
defective and spoiled ware. Under this method no journal entries arc 
re(]uired except for the salvage value, but each process must keep a rec- 
ord of shrinkage and spoilage. 

Where treatment by neglect is the rule, the salvage value is credited 
directly to the process account and the unit process cost may be computed 
by dividing the eflfective production into the net process costs (see 
Kiln Firing account in problem demonstrated later in this chapter, page 
123). 

Special care must be exercised in determining the effective produc- 
tion where shrinkage and spoilage are involved. These process losses 
may occur at the beginning of a process, during a process, or at the end 
of a process (as a result of final inspection). For the sake of simplicity 
the first two may be treated as though the lost units had never been 
started in the process. In this way the costs are spread over the equiva- 
lent units produced, that is over the units completed as well as those 
still in process. 

Where spoilage occurs at the end of a process, the loss is charged 
only against the good units ])roduced. No part of the loss is therefore 
chargeable against the closing inventory of work in process. Both 
methods are illustrated in the example below. 


Ili-ustkation 1 : 

PROCESS A 


Invenh)ry 

. $ 2,000.00 

To Process B 

....$? 

Material . , 

5,000.00 

Inventory 


Labor 

. 10,000.00 



Manufacturing Overhead 

8,000.00 




Production data : 


Opening inventory 25% complete . . ... 4,000 lbs. 

Put into process .... . 12,000 “ 

Transferred to B ... 10,000 “ 

Closing inventory 20% complete 5,000 “ 


Material is placed in process at the beginning of the 
process. 
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Required, Find the value of the closing inventory and of the transfer 
to B on two assumptions : 

1. Spoilage of 1,000 lbs. occurred during the process. 

2. Spoilage occurred at end of process. There is no salvage value. 

Solution: 


Assumption 1. Spoilage During Process 


1. 

Effective production: 

Material 

Labor 

Overhead 



a) Incomplcted Units Method 






Inventory (beginning) 

Put in process (12,000 less 1,000 

0 

3,000 

3,000 



lbs.) 

11,000 

11,000 

11,000 



Total incompleted units handled 

11,000 

14,000 

14,000 



Less: Inventory (ending) 

0 

4,000 

4,000 



Effective production 

11,000 

10,000 

10,000 



h) Completed Units Method 
Work completed in opening inven- 






tory ... 

0 

3,000 

3,000 



Started and finished this period . . 
Work completed on closing inven- 

6,000 

6,000 

6,000 



tory 

5,000 

1,000 

1,000 



Effective production . 

11,000 

10.000 

10,000 


2. 

Current process costs . . . 

$5,000.00 

$10,000.00 

$8,OOO.0d 


3. 

Unit process costs 

$ .454545 

$1.00 

$.80 

$2.254545 

4. 

Work in process (ending) : 






Material (5,000 X $ .454545) 
Labor (5,000 X $L00 X 20%) . 

Overhead (5,000 X $ .80 X 20%) . 
Total 

$2,272.73 

$1,000.00 

$800.00 

$4,072.73 

5. 

Finished goods transfer ($25,000.00 
^$4,072.73) 




$20,927.27 

6. 

Unit cost of finished goods . 




$ 2.092727 


Proof of Cost of Transfers 


There were transferred to the next process 10,000 units, of which 6,000 were started 


and finished this period and 4,000 were 

from the opening inventory. 


Inventory in process (beginning) 

$2,000.00 


Work required to complete inventory: 

Labor (4,000 X $1.00 x 75%) 

3,000.00 


Overhead (4,000 X $ .80 X 75%) . 

2,400.00 

$ 7,400.00 

Started and finished this period : 

Material (6,000 X $ .454545) 

$2,727.27 


Labor (6,000 X $1.00) 

6,000.00 


Overhead (6,000 X $ .80) ... 

4,800.00 

13,527.27 

Total value of transfers 


$20,927.27 
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Assumption 2. Spoilage at End of Process 


1. 

Effective Production 

Material 

Labor 

Overhead 



a) Incompleted Units Method 






Inventory (beginning) . . 

0 

3,000 

3,000 



Put in process 

12,000 

12,000 

12,000 



Total incompleted units handled 

12,000 

15,000 

15,000 



Less inventory (ending) 

0 

4.000 

4,000 



Effective production 

12,000 

11,000 

11,000 



b) Completed Units Method 






Work completed on opening inven- 






tory ... 

0 

3,000 

3,000 



Started and finished this period 






(6000 4- 1000 spoiled) 

7,000 

7,000 

7,000 



Work completed on closing inven- 






tory .... 

5.000 

1,000 

1,000 



Effective production . . 

12.000 

11,000 

11,000 


2. 

Current process costs . . . . 

$5,00000 

$10,000.00 

$8,000.00 


3. 

Unit process costs . 

$.416667 

$.909091 

$.727273 

$2.053031 

4. 

Work in process (ending) : 






Material (5,000 X $.416667) 

$2,083.33 





Labor (5,000 X $.909091 X 






20%) 


$909.09 




Overhead (5,000 X $.727273 X 






20%) 



$727.27 



Total 




$3,719.69 

5. 

Finished goods (25,000 — 3,719.69). 




$21,280.31 

6. 

Unit cost of finished goods . . 




$2.128031 


Prooj of Cost of T ransfcrs 

There were transferred to the next process 10,000 units, of which 6,000 were started 
and finished this period and 4,000 were from the opening inventory. 


Inventory in process (beginning) ... $2,000.00 

Work required to complete inventory : 

Labor (4,000 X $.909091 X 75%) 2,727.27 

Overhead (4,000 X $.727273 X 75%) 2,181.82 $ 6,909.09 

Started and finished (good units) : 

Material (6,000 X $.416667) $2,500.00 

Labor (6,000 X $.909091 ) 5,454.55 

Overhead (6,000 X $.727273) 4,363.64 12,318.19 

Value of units spoiled at end of process whose cost is absorbed 
by good units 

Material (1,000 X $.416667) .... $ 416.67 

Labor (1,000 X $.909091) 909.09 

Expense (1,000 X $.727273) 727.27 2,053.03 

Total value of transfer $21,280 31 


Comments on Solution. It is to be noted particularly that under 
Assumption 1, when spoilage occurs during the process, work in process 
and finished goods each absorb some of the spoilage cost. Under the 
second assumption, the entire loss is charged to the finished production. 
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This has the effect of lowering the ending work in process inventory 
cost, and raising still further the cost of the finished production : 


Assumption 1 


1. Unit cost for valuing ending inventory in process 

Material $ .454545 

Labor 1.00 

Overhead .80 

Total $2.254545 

2. Unit cost of finished goods transferred $2.092727 


Assumption 2 


$ .416667 
.909091 
.727273 
$2.053031 
$2.128031 


Illustration 2. An illustration of a complete problem is presented 
below and solved to show the method of arriving at a unit cost in each 
department, cumulative cost in each department, and final cost: 


National Brick Company 

In the brick industry, costs are obtained by the use of the process 
method. The operations consist of ( 1 ) blasting, digging, and conveying 
the shale to the machines, called quarrying; (2) grinding, mixing, and 
molding the wet bricks, called pans and machines; (3) drying; (4) 
building the bricks in the kiln and preparing the kiln for firing, called 
setting; (5) burning or kiln firing; (6) opening the kiln and unloading 
and stocking the burnt bricks, called unloading. 

The kilns are equipped with gas burners, the gas being produced on 
the premises. Coke obtained from the gas producer is sold. 

The inventories of brick on hand November 1, 19 — of the National 
Brick Company were as follows: 


Burned brick in yard : 55,000 at $16.25 $ 893.75 

Burned bricks in kilns: 200,000 at $14.75 2,950.00 

Bricks burning in kilns: 100,000 at $10.20 . . . . 1,020.00 

Green bricks in kilns: 80,000 at $7.10 568.00 

Green bricks in dryers : 50,000 at $5.60 . 280.00 


$5,711.75 

Following are the total charges for the year from the various sum- 
maries and records : 


Payrolls : 

Quarry $12,000.00 

Pans and Machines ... 36,000.00 

Dryers 8,000.00 

Setting 27,000.00 

Kiln Firing 65,000.00 

Unloading ... 30,000.00 

Power 7,000.00 

Summary of materials and supplies used : 

Quarry $ 3,000.00 

Pans and Machines . . 15,000.00 

Dryers 1,500.00 
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Kiln Firing $ 3,000.00 

Unloading 4,000.00 

Power 5,000.00 

Schedule of coal consumption: 

Quarry — Steam Coal $ 2,000.00 

Drying — Steam Coal . . . 5,000.00 

Power — Steam Coal 6,000.00 

Kiln Firing — Gas Coal 55,000.00 

Accruals or prepayments schedules: 

Insurance $ 2,500.00 

Quarry Royalties . . 6,300.00 

Taxes . . 3,000.00 

Depreciation schedules : 

Quarry ... $ 1,000.00 

Pans and Machines 5,500.00 

Dryers ... ... 750.00 

Kiln Firing 26,250.00 

Sheds and Stables .... 400.00 

Power ... 1,750.00 


Other indirect manufacturing charges arising through the voucher 
register were charged to the group account Superintendence and 
amounted to $10,000. 

Sales of coke, a by-product of the gas producer used in kiln firing, 
amounted to $7,000. 

Sales of broken and spoiled burnt bricks amounted to $2,000. 

Power is divided 10% to kiln firing, 90% to pans and machines. 

The production reports for the year ended October 31, 19 — , were: 


Wet bricks produced 
Good and carried to dryers 
Spoiled in drying 
Spoiled in burning . . 

Set in kilns ... 

Sold 


18,000,000 

17.600.000 

850.000 

830.000 
16,000,000 

14.500.000 


In calculating the number of bricks on hand October 31, of the total 
100,000 are in the kiln completely burned, 250,000 are in process of 
burning, and 100,000 bricks are green. Bricks in process of burning 
and drying are taken as averaging half the process. Shale and wet bricks 
from the machine are used as produced and no inventory is taken into 
account 

The inventories are priced at cost. In the case of burned bricks un- 
loaded, general factory overhead is included ; in other cases it is excluded. 


Required: 

1. Prepare ledger accounts. 

2. Prepare statements showing cost of manufacture, cost per thousand 
bricks for each operation, and trial balance of books after closing. 

3; Process cost sheet. 

Note: In drying and burning, a considerable number of bricks are spoiled. The 
spoilage cost should be charged against the dried bricks or burned bricks, removed 
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from the dryers or kilns, and no portion of it should be charged against the half-dried 
or half-burned bricks still in the dryers or kilns. This is because the spoilage is 
determined when the bricks are taken out of the dryers or kilns, and is applicable only 
to those taken out. Presumably when the bricks still in process of drying are taken out, 
more spoilage will be discovered, and this additional spoilage will be chargeable to 
the bricks now in process. 


Solution: 


FACTORY LEDGER ACCOUNTS 


QUARRY 


(2) Payroll 

(3) Material and Supplies 

(4) Coal 

(5) Royalties 

(6) Depreciation 

$ 12,000.00 

3.000. 00 

2.000. 00 
6,300.00 
1,000.00 

(11) Pans and Machines 

MACHINES 

. $ 24,300.00 

1 

$ 24,300.00 

$ 24,300.00 

PANS AND 


(2) Payroll . 

$ 36,000.00 

(12) Dryer 

$ 98,575.00 

(3) Material and Supplies 

15,000.00 



(6) Depreciation .... 

5,500.00 



(10) Power 

17,775.00 



(11) Quarry 

24,300.00 




$ 98,575.00 


$ 98,575.00 


DRYER 




(13) Setting 

$109,270.12 

(1) 11/1/19 Inventory . , 

$ 280.00 

10/31 Bricks Drying . . , 

4,834.88 

(2) Payroll 

8,000.00 



(3) Material and Supplies 

1,500.00 



(4) Coal 

5,000.00 



(6) Depreciation 

750.00 



(12) Pans and Machines . 

98,575.00 




$114,105.00 


$114,105.00 

11/1 Bricks Drying . 

$ 4,834.88 




SETTING 



(2) Payroll 

$ 27,000.00 

(14) Kiln Firing . . . 

.... $137,020.12 

(3) Material and Supplies 

750.00 



(13) Drying 

109,270.12 



$137,020.12 


$137,020.12 
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KILN FIRING 


11/1 Inventory: 


(8) Coke Sales 

$ 7,000.00 

200M ® $14.75 .... 

$ 2,950.00 

(9) Sale of Spoiled Bricks 

2,000.00 

lOOM @ 10.20 .... 

1,020.00 

(15) Unloading ... 

277,889.12 

BOM @ 7.10 . 

568.00 

10/31 Inventory, Burnt in 

(2) Payroll 

65,000.00 

Kilns 

1,763.17 

(3) Material and Supplies 

3,000.00 

10/31 Inventory, Burning 

3,274.45 

(4) Coal 

55,000.00 

10/31 Inventory, Green . . 

856.38 

(6) Depreciation 

26,250.00 



( 10) Power 

1,975.00 



(14) Setting 

137,020.12 




$292,783.12 


$292,783.12 

11/1 Inventory, Burnt in 

$ 1,763.17 



Kilns . 



11/1 Inventory, Burning . . 

3,274.45 



11/1 Inventory, Green .. 

856.38 



' UNLOADING (BRICKS IN YARD) 


(1) 11/1 Inventory 

$ 893.75 

(17) Cost of Sales . . . . 

$314,477.16 

(2) Payrolls 

30,000.00 

10/31 Inventory, Burnt 


(3) Material and Supplies 

4,000.00 

Bricks in Yard . 

14,205.71 

(IS) Kiln Firing 

277,889.12 



(16) Works Expense 

15,900.00 




$328,683.87 


$328,683.87 

11/1 Inventory 

$ 14,205.71 




COST OF SALES 


(17) Unloading 

$314,477.16 

(18) General Ledger . . . 

$314,477.16 

GENERAL FACTORY OVERHEAD 


(5) Insurance 

$ 2,500.00 

(16) Unloading 

$ 15,900.00 

(5) Taxes 

(6) Depreciation Sheds and 

3,000.00 



stables .... 

400.00 



(7) Superintendence . . 

10,000.00 




$ 15,900.00 


$ 15,900.00 


POWER 



(2) Payroll 

$ 7,000.00 

(10) 10% Kiln Firing .. 

.. $ 1,975.00 

(3) Material and Supplies 

5,000.00 

(10) 90% Pans and 


(4) Coal 

6,000.00 • 

Machines 

17,775.00 

(6) Depreciation 

1,750.00 




$ 19,750.00 


$ 19,750.00 
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(8) Coke Sales 

. $ 7,000.00 

(1) 11/1 Inventories 

$ 5,711.75 

(9) Spoiled Brick Sales . 

2,000.00 

(2) Payrolls 

185,000.00 

(18) Cost of Sales . 

314,477.16 

(3) Material and Supplies 

32,250.00 

10/31 Balance 

24,934.59 

(4) Coal ' . . 

68,000.00 



(5) Fixed Charges 

11,800.00 



(6) Depreciation 

35,650.00 



(7) Superintendence 

10,000.00 


$348,411.75 


$348,411.75 



11/1 Balance 

$ 24,934.59 


Exhibit A 


STATEMENT SHOWING BRICKS PROCESSED, 

TOGETHER 

WITH 

TOTAL AND UNIT COSTS 

BY DEPARTMENTS 


For the Fiscal Year Ended October 31, 19 — 

Quantity 


Processed 

Total 

Unit 

(in thousands) 

Cost 

Cost 

Quarrying transfer to Pans and Machines 
Spoiled in pans and machines 

18,000 

400 

$ 24,300.00 

$ 1.35 

Cost of good bricks transferred to Pans and 

Machines 


17,600 

24,300.00 

1.3807 

Cost of production Pans and Machines 

74,275.00 

4.2202 

Cost of bricks put in dryers . . 

17,600 

$ 98,575.00 

$ 5.6009 

Inventory, November 1 — bricks half-dried 

50 

280.00 

5.60 

Drying cost (Schedule 1) (17,225 M) 


15,250.00 

.8853 

Total charges . . 

17,650 

$114,105.00 


Cost of bricks in dryers October 31 

800 

4,834.88 

$ 6.0436 

Bricks dried .... 

Bricks spoiled in drying 

16,850 

850 

$109,270.12 

$ 6.4849 

Cost of good bricks dried 

16,000 

$109,270.12 

$ 6.8294 

Setting cost .... 

16,000 

27,750.00 

1.7344 

Cost of bricks set in kiln 

16,000 

$137,020.12 

$ 8.5638 

Inventory in kilns, November 1 ; 

Burned 

200 

2,950.00 

14.75 

Burning 

100 

1,020.00 

10.20 

Green 

80 

568.00 

7.10 

Burning cost for year (Schedule 2) (15,905 M) 


144,225.00 

9.0679 

Total charges ... 

16,380 

$285,783.12 

$17.4471 

Bricks spoiled in burning and sold 

830 

2,000.00 


Cost of good bricks processed 

15,550 

$283,783.12 


Inventories October 31 : 

Green . . 100,000 $ 856.38 

Burning 250,000 3,274.45 

Burned . 100,000 1,763.17 

450 

5,894.00 


Cost of bricks unloaded 

15,100 

$277,889.12 

$18.4032 

Unloading cost 


34,000.00 

2.2517 

General factory overhead ... 


15,900.00 

1.0530 

Cost of burned bricks in yard . : . . 

15,100 

$327,789.12 

$21.7079 

Inventory, November 1 

55 

893.75 

16.25 

Total bricks available for sale 

15,155 

$328,682.87 

$21.6881 

Inventory, October 31 : 

Available 15,155 

Sold 14,500 

655 

14,205.71 

21.6881 

Cost of sales 

14,500 

$314,477.16 

$21.6881 
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Exhibit A 
Schedule 1 

CALCULATION OF UNIT CONVERSION AND TOTAL COSTS 


IN DRYERS 

Received from pans and machines 17,600M 

Inventory November 1 : 50,000 half-dried, equivalent to 25 M 

Total handled in dryers 1 7,625 M 

Less inventory, October 31 : 800,000 half-dried, equivalent to 400M 

Effective production ... 1 7,225 M 

Cost of production ... $15,250.00 

Cost per M of completely dried bricks (15,250 17,225) . . $ 0.8853 

Cost per M of bricks in dryers (one half complete) $ .4427 

Cost in previous departments 5.6009 

Cumulative cost of bricks in dryers ... $ 6.0436 


Note: The above represents the number of bricks taken out of the dryers, expressed 
in terms of fully dried bricks. This naturally includes the spoiled bricks. If the latter 
were to be eliminated, the drying cost would be spread over a smaller number of 
bricks, thus raising the unit cost of all bricks including those still in process. As the 
problem specifically states that the cost of defective bricks is to be charged only against 
completed production in the department, it is necessary to price the work in process 
on the basis of the production shown in the above schedule. 

Exhibit A 

CALCULATION OF UNIT AND TOTAL COSTS Schedule 2 
IN KILN FIRING 


Quantity set in kilns 16,OOOM 

Inventory, November 1 : 

Burned: 200,000 in prior year 

Burning: 100,000 half-burnt, equivalent to . . 50M 

Green: 80,000 ... SOM 

Total handled (green bricks) . 16,130M 

Inventory October 31 : 

Burned : 100,000 

Burning: 250,000 (half), equivalent to . 125M 

Green : lOOM 225M 

Effective production .... 15,905M 

Cost of production $144,225.00 

Cost per M of completely burnt bricks (144,225 15,905) $9.0679 

Cumulative cost of brick : 

Burned (8.5638 -J- 9.0679) . 17.6317* 

Burning (8.5638-^4.5340) .. 13.0978 

Green (8.5638) 8.5638 

Note: With respect to bricks spoiled in firing the same remarks apply as in drying. 

TRIAL BALANCE, OCTOBER 31, 19— 

Burned Bricks in Yard, Inventory: 655M at $21.6881 $14,205.71 

Burned Bricks in Kilns, Inventory: lOOM at 17.6317 1,763.17 

Bricks Burning in Kilns, Inventory : 250M at 13.0978 . . 3,274.45 

Green Bricks in Kilns, Inventory : lOOM at 8.5638 . . 856.38 

Green Bricks in Dryers, Inventory : 800M at 6.0436 . . . 4,834.88 

General Ledger $24,934.59 


$24,934.59 $24,934.59 


* This cost does not take spoilage into consideration. 
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126 COST ACCOUNTING Ch. 6 




Ch.6 


PROCESS COSTS 


127 


Process Cost Reports and Statements. In industries where opera- 
tions are repetitive and continuous, unit costs ought to exhibit a high 
degree of stability. Variations in costs are therefore an indication of 
the presence of factors out of the ordinary. Accordingly, cost varia- 
tions are looked for and the reasons for them investigated. Process 
costing permits easy computation of costs as often as desired, the fre- 
quency depending on the type of industry, the rapidity of inventory 
turnover, and the length of the manufacturing cycle. Where there are 
no process inventories or where a manufacturing cycle is completed in 
twenty-four hours, daily reports are the rule. Thus, for example, baker- 
ies and dairies make use of daily summaries accounting for quantities 
and values of the different products. These daily reports lend them- 
selves to easy summarization on weekly, semimonthly, or monthly state- 
ments. 

The form and content of these monthly operating statements depend 
on the nature of the industry, size of plant, and the degree to which 
management is aware of the need for information in controlling its 
operations. The statements usually include information concerning 

1. Quantities processed 

2. Analysis of total and unit costs by 

a) Products 

b) Elements of cost 

c) Departments or processes 

d) Or by any combination of the above 

Thus, for example, the production cost summary of manufactured bricks 
on page 124 shows in parallel columns the quantities processed, total 
costs, and unit costs. These data are subdivided by processes which in 
turn reveal costs by elements. 

QUESTIONS 

1. What type of manufacturing activity would suggest the use of a process 
cost system? 

2. List the conditions essential for the use of a process system. 

3. An inherent weakness in process cost methods is evident in the approach 
to inventory valuation. Explain. 

4. What quantitative information is essential to an end-of-period deter- 
mination of unit costs in a process system ? 

5. Compute the equivalent production for material and labor and manu- 
facturing overhead using (a) the incompleted units method, and (b) 
the completed units method in the following case : 
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6 . 

7. 


8 . 

9. 


10 . 

11 . 


Inventory, March 1, 19 — 

Placed into production 

Sent to next process 
Inventory, March 31, 19 — 


400 units (30% complete) 
6000 units 
5500 units 

700 units (40% complete) 


Material was added at the beginning of the process, labor and manu- 
facturing overhead uniformly through the process. 

List the steps required in closing process accounts. 

Many accountants spread the cost of shrinkage over the number of 
good units completed as derived from a computation of equivalent pro- 
duction. With regard to the partially completed goods in process does 
this not tend to charge these goods with shrinkage twice, once during 
the current month and once again next month when the goods are 
finally finished ? Discuss. 

Discuss the effect of the treatment of spoilage by neglect on units costs 
and inventory values. 

o) Explain the difference in the treatment of spoilage when it occurs 
during the process and when it occurs at the end of the process. 

6) Compare the effect of this treatment on unit cost of production and 
value of ending goods in process. 

Process cost accounting is based upon average costing. Herein lies its 
most important weakness. Explain. 

The Expansive Construction Company contracted to build 100 railway 
cars of the same type for $2,500 each, payal^le as the cars were delivered. 
At the date of audit construction costs of $199,500 had been charged 
to contract work in process and 75 of the units had been delivered 
and charged to the customer. The remaining 25 units were alleged to 
be 80% complete. 

a) Outline a program for verification of the balance in the contract 
work in process account. 

h) Indicate how the above data should be shown on the balance sheet. 
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MATERIAL CONTROL— ORDERING 
AND RECEIVING 


Materials Terminology. Cost accounting terminology commonly 
distinguishes several classes of items which are similar in the problems 
of accounting and control which they present. They are generally re- 
ferred to as raw materials, supplies, finished parts, and purchased parts. 

Since these items are ordinarily kept in stock in a storeroom, they 
are commonly and collectively referred to as stores. For greater clarity, 
cost accountants differentiate between raw materials stores, finished 
parts stores, and finished goods stores. 

1. Raw Materials, Raw materials may be defined as commodities 
which will be consumed or changed in form during the manufacturing 
process in the purchaser’s plant. Pig iron, wheat, fat steers, coal, and 
lumber are raw materials in that they supply the basis for manufacturing 
operations in well-known industries. Raw materials may be subdivided 
as follows : 

a) Direct materials are materials which can be specifically charged to 
production orders or to any class or type of product. They usually 
form a part of the finished product and include boxes and containers 
into which the products are packed. Material is direct only if it can 
conveniently and definitely be identified with or charged to a par- 
ticular product, job, or process. If it cannot conveniently or eco- 
nomically be charged in this way, it should be classed as an indirect 
material to be spread over production on some logical basis. 
h) Indirect materials are materials of a general character, no matter 
how essential to production, which cannot be definitely assigned to 
a job or process. Indirect materials are therefore materials used in 
production but not readily assignable to a given process, job, or 
product. 

2. Supplies, Supplies include material used in production ; they are 
classified into a number of functional groups, such as factory supplies, 
office supplies, delivery supplies, packing and shipping supplies. 
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a) Factory supplies are consumed in the factory in the process of pro- 
duction but are not physically incorporated in the product. They 
include such items as oil, grease, and waste for machines ; brooms, 
rags, and cleaning materials for janitors. The accounting treatment 
of indirect materials and factory supplies is identical; in practice 
many companies use the terms ‘‘indirect material” and “factory 
supplies” synonymously. 

b) Office supplies include such items as paper, pencils, stationery, busi- 
ness forms, stencils, carbon paper, and ink. Those office supplies 
used in connection with the accumulation of manufacturing cost data 
may be classed as factory office supplies. Other office supplies used 
are charged to selling and administrative expenses. 

c) Delivery, packing, and shipping supplies include such items as 
wrapping paper, tags, twine, glue, cartons, boxes, packing and crat- 
ing materials. In most cases these supplies when used are classed 
with selling expense. 

3. Finished Parts. Finished parts are materials which enter into 
the product but which were previously manufactured and stored tem- 
porarily for subsequent use in completing the finished product. Finished 
parts are therefore direct materials when re-entering the productive 
stage on an assembly order. They may also be sold as replacement parts. 

4. Purchased Parts. Purchased parts are acquired from other com- 
panies and are assembled into a finished product. Many concerns operate 
as assembly organizations, purchasing parts from others, while other 
companies purchase some individual parts which they are not equipped 
to produce and combine them with their own products. Such purchased 
parts, when acquired from an independent company or a separate manu- 
facturing division of the same company, are properly treated as direct 
material costs of the purchasing company or division. 

Importance of Control over Materials. The materials used in a 
factory are valuable, for if one examines the balance sheets of manu- 
facturing companies it is often found that the inventories represent 
assets of considerably more value than does the cash on hand and in the 
bank. While most companies take great care to safeguard cash it is not 
uncommon to find materials of even greater value handled almost with- 
out precaution. Many materials can be damaged by exposure to weather, 
others become obsolete or spoil if not used promptly, many materials 
can be lost by theft, and all can be wasted through careless usage. In- 
accurate accounting for material costs also destroys the accuracy of the 
final product cost. All these factors make it imperative to exercise con- 
trol over the handling of materials. 
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An effective plan of control offers the following advantages : 

1. Minimizes waste in the usage of materials and supplies 

2. Reduces risk of losses from fraud and theft 

3. Reduces the amount of capital tied up in inventories 

4. Reduces the investment in buildings and equipment used for storage 
of materials 

5. Avoids delays in production arising from lack of materials at the 
time they are needed 

6. Provides more accurate product costs 

7. Facilitates the preparation of accurate financial statements both 
monthly and annually 

Nature of Material Control. The establishment of control over 
materials has essentially a twofold aspect : 

1. Physical protection against loss from deterioration and pilferage 

2. Keeping of records to establish accountability for materials on hand 
and provide information with respect to what has been received, 
what has been used, and what is on hand together with the costs 

Physical protection of materials takes the form of providing a store- 
room or other suitable place to keep the materials. Storage facilities 
must, of course, be adapted to the needs of the materials kept in stock. 
Thus scrap iron or coal may be piled in the open, but machine parts may 
need protection from rust and perishable foods may require refrigerated 
storage. Arrangements must also be made to keep unauthorized persons 
from having access to the stored materials. 

Establishing accountability for materials serves the double purpose 
of insuring the correct costing of materials inventories and materials 
used in production and of promoting managerial control over materials. 
Purchases and issues of materials should be made only on written orders 
carrying the authorization of a responsible executive. This procedure 
prevents waste and loss by requiring approval of someone who is in a 
position to decide whether or not the transaction is in the best interests 
of the company. In this respect transactions involving materials are not 
different from cash transactions, since the materials must be paid for. 
The creation of written records also provides sources from which entries 
in the books are made to record costs of materials purchased and used. 

In general accounting, the cost of materials and supplies used is deter- 
mined by subtracting the value of the physical inventory taken at the 
end of the period from the sum of the opening inventory and the pur- 
chases made during the period. This method assumes that all materials 
which have disappeared during the period have been used in production. 
It also requires a physical count of materials on hand before accurate 
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financial statements can be prepared. This may not be practical where 
large and varied inventories are carried, especially if it has to be done 
more than once a year. Thus a medium-sized manufacturer of rubber 
goods normally keeps some 40,000 different items in stock, an electrical 
appliance factory keeps over 10,000 items, and a large public utility has 
over 1,000,000 items of materials and supplies in its storage warehouse 
and yards. To exercise control over such vast supplies and to furnish 
management with monthly financial statements, the factory needs per- 
petual inventory records of materials. To insure accuracy, these should 
tie in with the ledger through controlling accounts. The subsidiary 
ledger stock cards show what is on hand at any time and thereby facili- 
tate the planning of production. They also provide a means whereby 
the material on hand can be checked against records which show what 
should be on hand and thus make it possible to place responsibility for 
inventories, particularly inventory shortages. Without such records 
there is no way to separate the cost of wasted or stolen materials from 
the cost of materials properly used. By summarizing the records of 
materials issued during the period, the cost of materials used in produc- 
tion can be obtained without a physical inventory. When many differ- 
ent products are made, the cost of materials used in each can be recorded 
and the cost of each product can be determined. This cannot be done 
at all without complete records of material costs. Balances in the mate- 
rial control accounts supply the information needed to prepare a balance 
sheet and income statement. 

Material Handling Functions. Effective control of materials may 
be divided into the following functions : 

1. Purchasing 

2. Receiving and inspection 

3. Storing and issuing 

4. Record keeping 

Material Purchasing Procedure 

Purchasing Department. To obtain best results from the mana- 
gerial standpoint, it is essential that all purchasing and receiving of ma- 
terials be handled through a purchasing department under the super- 
vision of a purchasing agent. The function of the purchasing depart- 
ment is to procure the materials, supplies, and equipment and to have 
these things on hand when they are needed. Among the functions of 
the purchasing department are the following: 

1. To obtain and record information as to prices and sources of mate- 
rials. 
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2. To aid in development of standard specifications for materials and 
supplies used by the company. This avoids the ordering of different 
makes, grades, and sizes of the same material, makes quantity pur- 
chases possible, reduces investment in inventories, and tends to 
reduce losses on obsolete materials. 

3. To purchase materials, equipment, and supplies as authorized by 
properly approved purchase requisitions. 

4. To prepare and issue purchase orders to vendors, also, if necessary, 
to cancel or modify original orders. 

5. To secure delivery of materials when promised by maintaining a 
systematic follow-up of purchases and by keeping a record of all 
unfilled orders under contracts. 

6. To verify purchase invoices to see if they agree with both purchase 
orders and reports of materials received as to quantity, and to de- 
termine that the prices, terms, extensions, and footings are correct. 

Purchasihg Forms and Records. The principal forms and records 
used in connection with purchasing are : 

1. Purchase requisition 

2. Request for price quotations 

3. Purchase order 

4. Purchase order register 

5. Receiving report 

6. Inspection report 

7. Returned goods report 

8. Voucher charge 

Purchase Requisition. The request to buy may come from any of 
several sources among which are : 

1. Stores department, to replenish materials regularly carried in stock 

2. Production department, for material which is necessary for imme- 
diate use by some department without routing such material through 
the storeroom 

3. The production planning department, for materials which are 
needed for orders scheduled 

4. Office manager, for supplies to be used in the offices 

5. General management, for the purchase of assets such as machinery 
and equipment 

The request to purchase should be entered on a purchase requisition, 
which is a form designed to provide information needed by the pur- 
chasing department (Figure 23). At least two copies are needed, the 
original being sent to the purchasing department while the originator 
retains the duplicate. 
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Figure 23. Purchase Requisition 
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It is of vital importance that purchase requisitions be approved by 
some competent authority. It may be that the engineering department 
collaborating with the production division is preparing to discontinue 
the manufacture of certain articles, and to manufacture instead newer 
models which involve a complete change of specifications. Such plans 
are known ordinarily to only a limited number of persons in a plant ; 
consequently all purchase requisitions must be approved by someone of 
this limited c ircle of persons in order to prevent overstocking of mate- 
rials winc h may rapidl y become obsolete.^ 

In Figure 23, information concerning the name of vendor, price, and 
terms is of course inserted by the purchasing department after it has 
been decided who is to get the order. Information concerning quantities 
on hand and average monthly usage is taken from the stock ledger cards 
and indicates the relative urgency for the material in question. In this 
case, roughly a two-month supply is on hand which should be sufficient 
until the new material arrives. 

No accounting entries are necessary in connection with a purchase 
requisition. 

Request for Price Quotations. After the purchase requisition has 
been received by the purchasing department, it is necessary to determine 
with what vendor the order shall be placed. Quality of product, price, 
and ability to make delivery are essential factors in selecting the proper 
vendor. Information is usually available in the department to aid in 
this selection. If the buyer is not satisfied that he has proper knowledge, 
requests for price quotations are sent out to various vendors (Figure 
24). These requests are usually sent in duplicate to several vendors. 
One copy is filled in and returned and the other kept by the vendor. 
The advantages of such reply forms are : 

1. Uniformity of quotations for tabulating and filing 

2. Assurance that all points are covered in the quotation 

3. Certainty that buyer's terms of purchase are either accepted or 
definitely rejected 

Placing the Order. Orders are written on a form called a purchase 
order (Figure 25). This form instructs the vendor to ship the goods 
described on the order. It constitutes an offer to buy and, when accep^ 
by the vendor,^become s an en forceable contract binding the buyer to pay 
for the goods. For this reason a purchase order should be very carefully 
worded in order that the terms of the contract shall represent the intent 
of the buyer as to description of the goods, price, terms of payment, 
delivery date, shipping instructions, and transportation charges. 

The quantity of goods ordered must be stated plainly in figures or 
words or in both. Frequently clauses are inserted on the order form 
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THIS IS NOT 
AN ORDER 


PL.ICAHR Q170TR US TOOK BEST TERMS FOR TUB MATER1A1.S MENTIONED BELOW. TO BE DKt,IVBRB1> 
F. O. B. PAWS OUR WORKS . 

THIS TENDER SHOULD BE RETURNED TO US NOT LATER THAN ^ * ' 

IN THE EVENT OF ITS BRINO AOOEPTED. A PUROIIAHB ORDER WILL ^B BENT YOU, BUBJRC^T TO 
THE CONDITIONS SET FORTH ON THE BAOR nERROF. 


POBOHABINO DBrAHTMBNT 


VOim QUOTATION MUST NC FILLCD OUT AS AOOVE TO BE CONSIDERED 


s/-p 3B-(» 

<JL/ I 



CASH DISCOUNT- IF ANY 


STATE OEFINITELy DELIVERY YOU WILL OUARANTEE - , . , „ . 

■ - - HEREBY UNDERTAKE TO SUPPLY THE ABOVE NAMED MATERIALS ON THE TERMS 

INSERTED IN THE COLUMNS FOR THIS PURPOSE, WHICH PRICES INCLUDE DELIVERY F. O. B. 



TO DRLZVBR THEM WITHIN THE TIME SPECIFIED ABOVE AND TO ABI1» BY THE CONDITIONS SET 
FORTH ON TBB BACK HEREOF. 




Figure 24. Request for Quotation 


limiting the vendor^s right to overship or undership the quantity ordered 
unless written consent of the buyer is obtained. In addition, the order 
must describe the goods in clear and specific terms including grade, size, 
and weight of material required. Clauses are often inserted allowing 
buyers to return goods in case of failure on the seller’s part to deliver 
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exactly the right kind. If materials are ordered s ub je ct to any unusual 
tests, a statement to that effecrs hould be in cl ude d on the ord er^ 

The date goods are to be shipped or delivered at the buyer’s plant 
should be clearly stated. It appears best to indicate the date of arrival 
on the purchase order so that responsibility for transportation delays is 
shifted to the vendor. Buyers often reserve the right to cancel an order 
if there is default in time of delivery. 



Shipping instructions should include the point at which goods are to 
be delivered, routing desired, kind of packing required, and transporta- 
tion facility to be used, as express, parcel post, truck, or freight. In 
connection with transportation charges the f.o.b. point should be defi- 
nitely stated in order to avoid disputes. This may be seller’s plant, 
buyer’s plant, or seller’s plant with freight allowed. Provision should 
be made as to whether the seller should prepay the freight, whether it 
is to be paid by buyer, or whether the buyer after paying may deduct 
it from the invoice price. 
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Billing instructions should cover the number of invoices required, 
how invoices should be marked, and to what place they should be mailed. 
A typical example is: '‘Mail invoice in triplicate and original bill of 
lading to purchasing department.” 

Prices should be stated in the purchase order if they are based on 
^quotatiras or jprior agreementj^ This is not always possible, many prices 
being based on quotations on the date of shipment. Terms of payment 
must be definitely stated in the purchase order. They include regular 
cash discounts, special discounts based on quantity ordered, and special 
terms as to payment by acceptance or draft. 

At least four copies of the purchase order are generally prepared. 
The original is sent to the vendor ; the second is retained by the pur- 
chasing department in a file of unfilled orders and later used to check 
the vendor’s invoice. The third copy is sent to the original requisitioner. 
It serves as notice to him that his requisition has been favorably acted 
upon. The requisitioner then fills in on his file copy of the requisition 
the information concerning vendor and order number. If the material 
ordered is kept in the storeroom, the requisitioner then turns the order 
over to the stock ledger clerk who records the necessary information in 
the "ordered” column of the proper stores ledger card. The fourth copy 
is sent to the receiving department where it is filed according to vendors 
in an "unfilled” file. Some plants prefer to block out the quantities 
ordered in this copy, to prevent laxity on the part of receiving clerks 
in counting the quantities received. 

Record of Purchase Orders Outstanding. Goods on order are not 
included in inventories unless title has passed to the buyer. However, 
purchase commitments do affect the financial position of the business 
because a definite liability to pay will arise when the goods are sent. 
Hence any important amount of such commitments must be shown on 
the balance sheet This may be accomplished by a footnote to the bal- 
ance sheet. Another equally satisfactory method is to bring the amount 
of purchase commitments into the ledger before closing the books with 
the following adjusting entry. 

Materials and Supplies on Order $xx.xx 

Pui'chase Commitments . $xx.xx 

To record contingent liability on purchase commitments. 

In the balance sheet the debit is ordinarily shown as part of the inventory 
and the credit is deducted from the inventories as a valuation account. 
Thus the inventory section of the balance sheet might appear as follows : 

Materials and Supplies Inventory (including materials and supplies 

on order amounting to $xx) $xx.xx 

Less: Purchase Commitments $xx.xx $xx.xx 
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The above adjusting entry is reversed at the beginning of the next period 
since its only purpose is to bring into the ledger the amount of the pur- 
chase commitments outstanding at the balance sheet date. 

Some companies keep a memorandum record in which purchase or- 
ders are listed as issued; others use the file of duplicate copies of the 
purchase orders as a record of purchase orders outstanding. 

Receiving and Inspection 

Functions of Receiving and Inspection Department. The func- 
tions of the receiving and inspection department are : 

1. To receive all incoming raw materials and supplies from various 
transportation agencies, properly signing for the same 

2. To verify items received by count, weight, etc., reporting all short- 
ages / 

3. To inspect materials and supplies as to quality 

4. To deliver goods received to the proper point in the plant for storage 
except where a material handling department performs this function 

5. To inform the purchasing department of all facts that may require 
adjustment with vendor 

Upon receipt of the goods the receiving clerk makes out a receiving 
report. Figure 26, in addition to being a receiving report, is also used to 
record the results of inspection of the goods received. 

Four copies of the receiving report are needed. The first accompanies 
the goods when sent from the receiving department to the materials 
stockroom; here it is receipted and returned to the receiving depart- 
ment's files. The second copy is sent to the purchasing department 
where it is compared with the purchase order and invoice to make certain 
that the goods ordered and charged for by the vendor have been received. 
The third copy is sent to the accounting department where it is used 
to support the voucher for the invoice. The fourth copy goes to the 
stores ledger clerk and from it the materials received are entered in the 
'‘receipts" column of the proper stores ledger cards. 

If the receiving department is required to inspect or test incoming 
materials, the results of such inspection or testing should be reported 
to the purchasing department. In large companies special inspection re- 
ports are used, their form depending on the nature and extent of the in- 
spection tests performed. 

If, after inspection, the materials are rejected, the inspector's report 
should show in detail the reasons for rejection, so that the purchasing 
department or claim clerk may act intelligently in making an adjustment 
with the vendor. 
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Figure 26. Receiving Report 


Accounting for Materials Received. When materials are received, 
accounting entries must be made to debit the materials purchased to the 
proper asset accounts, such as Stores or Plant and Equipment. In 
addition they must also be entered on the proper stock ledger cards or 
equipment ledger. Finally, it is necessary to record the liability for goods 
purchased. This is evidenced by a purchase invoice based upon the pur- 
chase order and is the vendor’s charge for material supplied. The form 
of the invoice is usually determined by the vendor. Some vendees fur- 
nish their own form for billing which is sent with the purchase order. 

When an invoice is received, a rider is attached or the invoice is 
rubber-stamped to show the order in which it is to be routed to the 
various departments for necessary approval and checking. A typical 
stamp on an invoice includes the following : 

1. Cash discount terms. . . 7. Date of receipt of goods 

2. Entered on purchase record 8. Accounting department O. K. 

3. Approved for price .9. Charge to 

4. Buyer’s approval , . 10. Date paid 

5. Date received in plant 11. Check No 

6. Receiving report No 

A standard or uniform invoice has been devised by the National 
Association of Purchasing Agents (Figure 27). Use of such an invoice 
saves time in auditing and also obviates the necessity for a rubber stamp 
since spaces are provided on the form for checking purposes. 
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Figure 27. Uniform Invoice 











142 


COST ACCOUNTING 


Ch.7 


Before the invoice is approved for payment, it must be checked against 
both the receiving report and the purchase order. These functions are 
often performed^ in the purchasing department although in some com- 
panies the work is done in the accounting department. The following 
points should be kept in mind : 

1. Quantity must be checked against the purchase order to guard 
against over and under shipments ; also against the receiving report 
to prevent payment for goods not received. 

2. Where necessary, the quality of goods received is determined by the 
inspection department, and in such cases its approval is a prerequi- 
site to the passing of the invoice by accounting department. 

3. Unit prices should be checked by the purchasing department through 
the use of quotation records, catalogs, etc. 

4. Extensions and footings are checked usually with the aid of calcu- 
lating machines. 

5. Terms and discounts available should be carefully checked. Cash 
discounts that may be secured should be on file in the department 
responsible for paying invoices. 

6. All transportation charges should be checked by the purchasing 
department and finally sent to the traffic department for approval as 
to the rate. 

In connection with the handling of invoices, the accounting depart- 
ment must see that the correct amounts are charged to the proper ac- 
count or accounts, and that the work of the purchasing department is 
adequately checked. The latter is necessary to prevent errors and dis- 
honesty. 

Accounting Entry for Goods Received. When the invoice has been 
checked and approved, the accounting department prepares a voucher. 
Entry of the transaction is then made in the voucher register. A debit 
for the materials is entered in the stores or other suitable column and 
the corresponding credit is placed in the vouchers payable column. If 
more than one material cost control account is kept, the debit must be 
properly divided. Thus, if separate accounts are kept for raw materials 
and supplies there should be a debit column in the voucher register for 
each of these two accounts. 

Purchase Returns and Allowances. Goods may be returned to the 
vendor for credit or allowances may be claimed because of shortages, 
incorrect charges, etc. A debit memo (Figure 28) is used to notify the 
vendor and to serve as a record of the transaction. A copy of the debit 
memo is attached to the voucher in support of the deduction from the 
amount of the vendor's invoice. Ordinarily the voucher is drawn for 
the amount owing the vendor after subtraction of the allowance. 
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PURCHASING DEPARTMENT 

DEBIT MEMO 

Memo No. ^ 

Purchase Invoice No. Purchase nrrfer Nn. ^ ^ 

CL. do. 

We are debiting your account with the following: 

QUANTITY 

DESCRIPTION 

REASON FOR DEBIT 

AMOUNT 

jooo 


UJ/rtr?y^ 


So 

S 1 gned — 

PURCHASING AGENT 


Figure 28. Purchase Department Debit Memo 


Accounting for Partial Shipments on Purchase Orders. For vari- 
ous reasons a vendor does not always ship the entire amount ordered. 
He may be temporarily out of certain items, or a yearns supply may 
have been ordered at one time, with the request that shipments be made 
in monthly instalments. When partial shipments are received, the usual 
accounting procedure may be followed ; that is, a voucher is made out 
for the amount received debiting Stores and the proper stores cards, 
and crediting Vouchers Payable. Vouchers for these partial shipments 
are approved and paid regularly to take advantage of all discounts al- 
lowed. In connection with partial shipments notations are made by the 
purchasing agent and the receiving clerk on their respective copies of 
the purchase order, and these copies are kept in the active file until all 
goods are received. 

Determining Cost of Purchased Materials. The cost of purchased 
materials, as shown on stores ledger cards, properly includes all costs 
incurred in getting the materials to the point where they are used. To 
the invoice price the costs of purchasing, transportation, receiving, in- 
spection, and storing may be added. Against these cumulative charges 
may be set a deduction for whatever discounts may be available. This 
means that in eflFect what are normally considered as period charges are 
being converted into product charges. That is, instead of writing oflf 
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to profit and loss such items as inward freight and departmental ex- 
penses mentioned above, they are capitalized by charging them to in- 
ventory. This naturally produces a different net profit figure. The 
question is one of determining the true cost of the inventory by following 
to its logical conclusion the generally accepted accounti ng principle 
that the cost of purchased material is the cost delivered to the plan j^ 
rea3y for~pfoductto^ or Safe IF is to be noted that whatever method is 
“adojited produces an effect on the unit cost of the material. For example, 
an invoice for 1,000 units at an invoice price of $1 per unit and subject 
to a discount of 2/10 n/30 may result on the stock record in a cost of 
$1 or $.98 per unit depending upon the method used. 

Customs Duties. After the net invoice price of material purchased 
is computed, the next step is to build up the cost to take account of a 
variety of factors commonly associated as part of the cost of acquiring 
material. The first of these represents custom duties in the case of im- 
ported material. Since the duties paid can in every instance be asso- 
ciated with specific tariff schedules on specific items appearing on the 
invoice, it is a relatively simple matter to adjust the cost on the invoice 
by the amount of duties paid and to adjust the unit cost on the stock 
ledger card accordingly. 

Transportation Charges. Transportation costs have generally been 
recognized as proper additions to the cost of purchased materials. Such 
transportation charges include freight, express, parcel post, and trucking. 
Where only one item appears on an invoice, the problem is simple. All 
that is required is to add to the net invoice price a transportation charge 
after the invoice has been duly audited by the traffic department. The 
resulting total is then divided by the number of units purchased and the 
unit cost entered on the stores ledger card. In recording the transporta- 
tion charge, Stores account is debited instead of Inward Freight and 
Cartage in order to secure agreement of the subsidiary record with the 
controlling account. 

Where two or more items appear on an invoice, it is necessary to 
prorate the transportation charges to each item. This may be done on 
the basis of established rate schedules of the transportation agency, or it 
may be done without reference to any such schedule by apportioning the 
charge on the basis of weight, volume, or value. The latter is perhaps 
the most common since it is the most readily available method. It is 
because of the practical difficulties described above that some concerns 
charge transportation costs on incoming materials to manufacturing 
overhead and distribute the latter to production as an indirect expense, 
usually on the basis of quantity or cost of material used. 
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Material Burden. The above-mentioned charges and credits cover- 
ing transportation charges and discounts can, in one way or another, be 
associated with specific items on an invoice. However, the costs of pur- 
chasing, receiving, inspection, and storing can seldom be allocated to 
specific kinds of materials. Hence, as a practical matter, these costs are 
usually charged to manufacturing overhead rather than to stores inven- 
tory accounts. An alternative to this method is to reduce the above 
costs to a flat charge in the form of a so-called material overhead or 
burden rate. Such a charge represents an estimate of the costs of 
operating these departments. It consists of converting the expenses to 
a rate usually in the form of a percentage of the total invoice amounts 
handled during a given period. For example, investigation may show 
that in a normal month invoices received totaled $100,000 ; also that the 
normal expenses of operating the above departments amounted to $5,000 
per month. The rate would, therefore, be 5% of the invoice price ; hence 
after all the direct charges have been allocated to the invoice items, a 
flat 5% would then be added to the cost of each item on the invoice to 
represent the material burden. The resulting accounting procedure is 
interesting. Assume, for example, the following situation taken from 
details in Figure 27 : 

1. Invoice . $379.80 

2. Terms 2/30 n/60 

3. Transportation . . . $ 38.72 

The item might then be recorded as follows (expressed in journal 
form) : 

OCTOBER 25 


( 1 ) 

Stores .... $372.20 

Vouchers Payable $372.20 

To record voucher No. 4281 at net invoice price of $379.80 less 2%. 

( 2 ) 

Stores .... $ 38.72 

Vouchers Payable $ 38.72 

To record freight bill No. 238576 applying on voucher No. 4281. 

(3) 

Stores $ 18.99 

Applied Material Handling Expense . $ 18.99 

To record 5% material handling charge on $379.80. 


The detailed stores records must be posted on the basis of the following 
analysis (it is assumed that transportation is apportioned on the basis 
of total value of products) : 
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Material 


Quan- 


(Cr.) 

Transpor- 

Handling 


Unit 

tity Item 

Invoice 

Discount 

tation 

Expense 

Total 

Cost 

24 pr. C 1784 H 

$115.20 

$2.30 

$11.74 

$ 5.76 

$130.40 

$5.4333 

24 “ A 4390 L 

126.00 

2.52 

12.85 

6.30 

142.63 

5.9429 

36 “ A 7862 K 

138.60 

2.78 

14.13 

6.93 

156.88 

4.3578 


$379.80 

$7.60 

$38.72 

$18.99 

$429.91 

- 


The unit cost columns on the respective stock ledger cards will show the 
figures contained in the last column of the above analysis. 

A further entry is required at the end of the month. This is to gather 
into one account the expenses of operating the material handling depart- 
ments whose totals have been built up during the month from various 


sources. 

OCTOBER 31 
(4) 

Material Handling Overhead $5,000.00 

Purchasing Department Overhead $2,000.00 

Receiving and Inspection Department Overhead 1,000.00 

Stores Department Overhead ... .... 2,000.00 

To record actual material handling expenses. 


The above figures representing the expense of operating these depart- 
ments should theoretically balance against the applied material burden. 
Such hardly ever is the case. The reasons are twofold : First, the vol- 
ume of invoices on which 5% was taken may be larger or smaller than 
normal. Second, the expense of operating the material handling depart- 
ments may be greater or smaller than anticipated ; there is, therefore, a 
discrepancy between the actual overhead and the applied overhead which 
may most easily be disposed of by being closed out to the general manu- 
facturing overhead account. 

A further alternative used by some companies because of its practical 
advantages involves the segregation of material handling overhead in a 
separate rate just as in the above case. But instead of capitalizing the 
material handling overhead in stores inventory it is applied directly to 
the jobs or processes, that is, to work in process as the materials are used. 
The advantage of the method lies in the fact that the materials may be 
recorded on the stock ledger cards at net invoice prices. Entries (1) 
and (2) in the previous illustration remain unchanged. Entry (3) is 
omitted. Instead, as materials are issued to the factory, the following 
entry would result : 


Work in Process $xx.xx 

Applied Material Handling Overhead $xx.xx 


Entry 4, recording the actual handling expense, would again be the 
same as before. The diflference between the applied and actual handling 
expenses is disposed of as suggested earlier. 
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QUESTIONS 

1. How is a material burden rate determined? 

2. Where a material burden rate is used, indicate the effect on the state- 
ment of production cost, statement of profit and loss, and balance sheet. 

3. An effective system of materials ordering and receiving should give 
consideration to the provision of internal check and the elimination of 
duplicate work. Illustrate by reference to the functions to be assigned 
to the purchasing, receiving, traffic, and testing and inspection depart- 
ments. 

4. “Material control means more paper work. After all, the material that 
is left is the inventory, no more, no less.*' In outline form indicate the 
advantages of inventory control as compared with the costs incurred to 
achieve this control. 

5. a) The placing of a purchase order involves a legal obligation. Why is‘ 

it not considered an accounting transaction ? 
b) Suggest two methods for setting forth purchase commitments in the 
balance sheet. 

6. One of the leading oil companies in this country was defrauded of close 
to $100,000 in the purchase of advertising printed materials. The pur- 
chasing agent in this case issued the orders and approved the bills for 
payment. How could such a fraud be perpetrated and how could it 
be avoided ? 

7. What documents would you look for before approving an invoice for 
payment ? 

8. Refer to Question 7 and assume that all the documents are complete 
in every regard and all are signed by Peter Evergood. What recom- 
mendation would you make? 

9. Should the storeskeeper report to the purchasing agent, controller, or 
factory manager ? Explain. 

10. What is the relation of the purchasing department to the cost account- 
ing department and to the general or financial accounting department ? 

11. A well-developed accounting system requires that receiving reports be 
prepared as an incident to establishing the validity of a vendor's claim 
for payment. 

Discuss the need for preparing receiving reports for the following 
purchases : 

a) Raw material 

b) Services 

c) Sundry vouchers for : 

( 1 ) Physical examination of employees by a physician 

(2) Repairs to automotive equipment performed outside 

(3) Gasoline and oil purchased outside 
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(4) Professional services 

(5) Laboratory and testing services 

(6) Advertising 

(7) Membership dues 

(8) Subscriptions 

(9) Garbage disposal 

(10) Flowers to hospitals and funerals 

(11) Repair work performed by outside companies 

(12) Engraving and art work 

(13) Public utilities 

12. The bookkeeper of a large hardware company has made a practice of 
setting up raw materials and the corresponding accounts payable at the 
gross purchase price including trade and cash discounts. Mention (a) 
four important respects in which such a procedure might distort the 
company’s balance sheets and (&) at least one way in which the operat- 
ing statements based thereon would be distorted. 

13. You have a client who wishes to include as a part of the cost of raw 
material in stores all of the cost of acquiring and handling incoming 
material. You are asked to : 

a) Name the principal items which may enter into the cost of material 
acquisition and handling. 

b) Give the arguments favoring the inclusion of these items as a part 
of the cost of raw material in stores. 

c) Give the arguments against the inclusion of these items as a part 
of the cost of raw material in stores. 

14. Describe the usual documents constituting a voucher authorizing pay- 
ment of amount owed for materials purchased by a manufacturing con- 
cern. What authorizations and checks would you expect to find on 
these documents under a proper system of internal audit? 
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MATERIAL CONTROL-STORING 
AND ISSUING 


Functions of Stores Department. The stores department is headed 
by a general storeskeeper, whose duty it is to supervise its work. Re- 
quests for purchases are initiated here, and are approved by the stores- 
keeper before being forwarded to the purchasing department. When 
goods are received, the receiving and inspection reports should have the 
storeskeeper’s approval before being forwarded to other departments. 
In its handling of material and supplies, the following functions are per- 
formed by the stores department : 

1. Receives and checks in all materials from the receiving department 

2. Stores all goods in a proper place, clearly identified through the use 
of a suitable code 

3. Issues materials and supplies for use upon presentation of authorized 
requisitions 

4. Records quantities received and issued on bin tags or on stock ledger 
cards constituting the perpetual inventory records 

The inventory records department may be a subdivision of the cost 
accounting department, although in many plants it is part of the stores 
department. In either case the operating personnel, that is, the stores 
ledger clerks, take complete charge of the perpetual inventory records 
and operate them. 

While the stores ledger is a vital part of the accounting records, it 
also contains information which is needed daily by the stores and plan- 
ning departments. When valuable and easily removable materials are 
kept in the storeroom, it is advisable to have the stores ledger cards kept 
where employees handling the materials do not have access to the cards. 
Otherwise, they are in a position to cover up shortages by making entries 
in the ledger. 

In performing the above-named functions, all items received must be 
properly identified. This usually requires labeling or placing items in a 
properly tagged bin, in order to make it easier to find what is wanted 
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at a later date and to minimize waste of time and perhaps material from 
issue of the wrong sizes and kinds. Again, all stores items should be 
stored according to requirements of the material. Lumber, coal, and 
sand can be piled outdoors ; machined parts subject to rusting must be 
protected ; finished textiles must be protected from dirt. In short, there 
must be a place for everything and everything in its place. 

Classification and Symbolization. When many items are carried in 
stores, a plan of classification must be developed and symbols assigned to 
each item. When logical groupings into classes of materials have been 
made, numbers, letters, or combinations of numbers and letters are used 
as symbols. These symbols identify specific material items. In addi- 
tion some code must be developed for locating stored items quickly and 
easily. Each stock ledger card usually has in addition to the material 
symbol a symbol indicating the stores location. This also is accom- 
plished by use of a combination of letters and numbers. Thus, if a sepa- 
rate building is used as a storehouse, the symbol 2B12 might indicate 
that a given item is stored on the second floor, section B, bin 12. A 
chart or blueprint is kept handy in the storeroom showing the layout 
of each floor. In addition, an index may be kept by material items, 
showing for each the symbol and location. This greatly simplifies the 
task of locating specific items quickly. 

Stores Records. The principal record of materials and supplies in 
stores is the stores ledger which constitutes a perpetual inventory of all 
stores, controlled by the Stores account. The stores ledger contains a 
separate account for each item. However, at times items of small unit 
value may be grouped together under a single account. Thus if wood 
screws of various sizes are carried in stock, a single ledger account may 
be kept for wood screws to avoid unnecessary detail in record keeping. 
Accounts in the stores ledger are usually kept on cards or sheets. In its 
simplest form the stores ledger card contains columns for recording 
quantities received, issued, and on hand, with auxiliary columns for date 
and unit price (Figure 29). 

A more elaborate stores ledger card is illustrated in Figure 30. Be- 
sides containing more details under each major heading, it contains some 
new sections for quantities ordered, apportioned, and available. When 
priorities are involved or materials are required in the near future for 
specific production orders, apportionment is made on the stock record. 
The materials are still in physical possession of the storeskeeper but no 
longer available for other orders, and the stock card entries are made to 
note this situation. Some concerns attach a small reservation card (Fig- 
ure 31) to the materials or bins to show that materials are reserved. 
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This prevents their issuance for other purposes. Entries on the '‘re- 
served’’ cards are crossed off when the goods are issued for production. 
Accordingly the stock ledger clerk must check both the quantity on hand 
as well as the quantity available. He does this through the use of two 
formulas : 

1. Last balance on hand -f- Quantities received — Quantities issued = 
New balance on hand 

2. Last balance available + Quantities ordered — Quantities appor- 
tioned = New balance available 


STORES LEDGER 

Item - Dfkcrription location 3^/0 


Date 

Received 

Unit Cost 
per LOOO 

issued 

On Hand 

_6// 


SO 


SSOO 









SO 00 

3 SOO 






c//o 

¥000 

6 SS 


7 SOO 










































Figurk 29. Simple Stores Ledger Card 


Recording Material Issues. To prevent waste and improper use of 
materials, no materials should be taken from the storeroom without 
proper authorization. Furthermore, withdrawals of materials should be 
permitted only on the basis of a record showing wdiat was taken and 
signed by the person who authorized the use of materials. From these 
records posting of credits for withdrawals is made to the stock records 
and debits are posted to work in process accounts for the cost of direct 
materials used. Ordinarily the storeskeeper is held rcspons^lde forjquau- 
titjes of materials sho\^on the stock cards^ He caii rel ieve him self of 
that r^ionsibility onljTif h(rcaii“sTio^hat he received a properly author- 
Tzed written order” to release thcrn: Withdrawals oT materials from 
stores may be recorded on a stores requisition (Figure 32) or a bill 
of materials (Figure 33). 
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Figure 33. Bill of Material 


















Ch. 8 MATERIAL CONTROL-STORING AND ISSUING 155 

Stores Requisition. A stores requisition (Figure 32) is a written 
order instructing the storeskeeper to deliver the items listed on the req- 
uisition. It is prepared by a person with authority to approve use of 
the material, such as a superintendent, foreman, or department or office 
manager. In many instances the requisitions are prepared in the pro- 
duction control office at the same time that production orders are being 
made ready for issue to the factory. When the orders are released, the 
requisitions are automatically sent to the storeskeeper who fills them as 
required. 

No requisition should call for materials to be used on more than one 
order, since each requisition must be filed with its respective cost sheet 
or department. Furthermore, one requisition should not be used to get 
material from more than one storeroom, since each storeskeeper is re- 
quired to show receipts for the issuance of material. 

Bill of Material. The planning department or engineering depart- 
ment may prepare a list of the various materials and the quantities of 
each needed to manufacture the goods called for by a production order. 
This list is called a bill of materials (Figure 33) and is prepared at the 
time plans for manufacturing are being made. Before the factory is 
scheduled to begin work on the order, the bill of materials is sent to the 
stores department in order that it may have the necessary materials as- 
sembled and ready for use. Like a requisition, it serves as an authoriza- 
tion for the storeskeeper to issue the required materials. The bill of 
materials makes it largely unnecessary to prepare numerous requisitions. 
Only in case of replacements for breakage and defects are the usual 
material requisitions used. 

Recording Issues from Stores. The stores requisition or bill of 
materials constitutes the original source of information for controlling 
stores issues. In most plants at least two copies are needed, one being 
kept on file by the issuing department, the other being presented to the 
storeskeeper and then sent on to the stores ledger clerk and the cost clerk. 

When materials are issued, entries for quantities only are made on 
the perpetual inventory cards. Spaces on Figure 32 for unit cost and 
total cost are left blank to be filled in later by the stores ledger clerk. 
When the latter gets the requisition from the storeskeeper, he writes in 
the prices of materials, records the data in the “issued'' and “balance" 
sections of the appropriate stores cards, and enters the proper informa- 
tion on a materials and supplies requisition record (Figure 34). This 
is a record which acts as a summary of materials consumed. Requisi- 
tions may be entered individually, or in summary from adding machine 
lists, depending upon the number of requisitions to be handled. Posting 
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to the general ledger or factory ledger may be made directly from this 
record, or it may be summarized through a journal voucher as follows : 

Material in Process $xx.xx 

Manufacturing Overhead $xx.xx 

Sundry Accounts (posted in detail) . $xx.xx 

Stores .... ... $xx.xx 

To summarize and record stores issues from to . 

The debit to the Material in Process account represents direct mate- 
rials and is supported by individual entries in a work in process ledger. 
The debit to Manufacturing Overhead is for indirect materials and sup- 
plies. The Sundry Accounts debit takes care of such items as materials 
issued for use in the construction of fixed assets which must be charged 
to plant and equipment. Additional columns could be provided for mar- 
keting and general administrative expenses. Since the same data from 
the same requisitions have been entered in the control accounts and the 
corresponding subsidiary ledgers, the sum of the balances of the accounts 
in each subsidiary ledger should equal the balance of the related control 
account. Needless to say, postings to stores ledgers should be kept up 
to date in order that the ledger cards may show quantities of materials 
actually on hand. 


MATERIAL AND SUPPLIES REQUISITION RECORD 

DATE 

REQ. 

NO. 

JOB OR 
ACCOUNT 
NO. 

DESCRIPTION 

DEBITS 

CREDIT 

MATERIAL 

IN 

PROCESS 

MFG 

OyERHEAD 

SUNDRY ACCOUNTS 

RAW 

MATERIAL 

CONTROL 

ACCT NO 

I 

AMOUNT 

‘/5- 

/VAV- 

/V-A5- 

ftf-xL 

4 1 3a 
Li ar 

Lsiio 

K 


^ 33 oo 

f/fS’ CO 
f a OO 

^ ‘fA.OO 




^ 33. oo 
f if S' oo 
/ JO. oo 
tf-A.oo 


Figure 34. Materials and Supplies Requisition Record 

The same requisitions, after pricing, go to the cost accounting 
department. Here the requisitions are first sorted into direct and in- 
direct material classifications. The former are then sorted again by job 
order numbers or process accounts, depending on whether a job order 
or process cost system is in use. They are then posted to job cost sheets 
or to process accounts. The indirect material requisitions are sorted ac- 
cording to manufacturing overhead accounts and then posted to the 
proper accounts in the manufacturing overhead ledger. 
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Materials and Supplies Returned from Factory to Stores. At 

times materials and supplies may be issued in greater quantity than are 
needed by the factory. Any such excess should be returned to the store- 
room in order that the goods may be properly cared for and accounted 
for. Failure to return unused materials results in inaccurate costs. The 
materials have been charged to the order for which they were originally 
issued, even though not all used. The result is that the material cost of 
this order is overstated. If left in the factory, the materials will likely 
be used for another order without recording such use. The cost of the 
latter order is then understated. 



Figure 35. Returned Stores Slip 


In accounting for materials returned to the storeroom, a materials 
and supplies credit slip (Figure 35) is prepared. The stores ledger clerk 
may enter the return slips in the received section of the stores cards, or 
in red in the issued section. In each case, the quantity and value of the 
return must be added to the quantity and value shown in the balance 
section. In addition, the return slips are sorted and entered in the appro- 
priate column on a summary of returns to the storeroom. These slips 
may be entered individually, or summarized from adding machine lists, 
depending upon the number to be handled. Posting to the general or 
factory ledger accounts may be made directly from this record, or a 
summary may be made in the journal as follows : 
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Stores ... $xx.xx 

Material in Process $xx.xx 

Manufacturing Overhead xx.xx 

Sundry Accounts (posted in detail) xx.xx 


Costing Stores Issues and Inventories. The procedure for con- 
trolling issues of materials through use of properly authorized requisi- 
tions or bills of materials has been described in the preceding pages of 
this chapter. The process of accounting for the cost of these issues re- 
mains to be explained. Different methods of pricing stores issues pro- 
duce : 

1. Different material costs of jobs and products 

2. Different inventory values 

An incorrectly priced inventory may result in a false statement of 
profit or loss, with injury to stockholders and others. It may produce 
an erroneous statement of the working capital position and thereby make 
a misleading impression upon the creditor. It may also result in a sub- 
stantial modification of the income tax to be paid. Correct inventory 
valuation is, therefore, not only good cost accounting, but sound man- 
agement as well. 

Methods of Pricing Requisitions. Several methods of pricing req- 
uisitions are used. These are : 

1. Specific cost 

2. Weighted-average cost 

3. Periodic average cost 

4. First-in first-out (Fifo) 

5. Last-in first-out (Lifo) 

6. Standard cost 

Specific Cost Method. In order to use this method each lot of ma- 
terials purchased must be kept separate from other lots of the same 
material in the storeroom and a separate stores ledger card must be used 
for each lot. When materials are requisitioned it is then possible to de- 
termine the particular purchase and cost represented by the issued ma- 
terials. This method is com monly applie d to specia l o r nonstandard 
materials which are purchased to till afTorHer whicFls unllT^y to be 
repeated. It is also sometimes used for items of large unit value, par- 
ticularly where each item is capable of exact identification through serial 
numbers or in some other way. In the latter case, the individual units 
may be shown on the same stock ledger card, but listed by serial num- 
bers and stores requisitions must then identify the particular item issued 
by mentioning the specific serial number. 
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Weighted-Average Cost Method. Ordinarily it is not practical to 
provide storage facilities to keep various lots of the same material sepa- 
rated in the storeroom. Thus bolts of the same size are kept in the same 
bin, oil of the same type is pumped into the same tank with what remains 
from previous purchases, and lumber is piled with other boards of the 
same dimensions and grade. The average cost method is based on the 
theory that all the material in a given bin is so intermingled that an 
issue cannot be made from a particular lot, and that the cost therefore 
represents an average of the entire supply. By this method the average 
cost of each class of materials is computed and these averages are used 
to cost requisitions. Application of the method is illustrated in Figure 
36. 


Date 

Receipts 

Issues 

Balance 

Quantity 

Quantity 

Unit 

Cost 

Amount 

Quantity 

Unit 

Cost 

Amount 

March 1 





100 

$1.00 

$100.00 

3 


75 

$1.00 

$ 75.00 

25 

1.00 

25.00 

S 

400 $1.20 




425 

1.18823 

505.00 

7 


100 

1.18823 

118.82 

325 


386.18 

IS 


SO 

1.18823 

59.41 

275 


326.77 

25 

100 1.15 




375 

1.17805 

441.77 

27 


150 

1.17805 

176.70 

225 


265.07 


Figure 36. Weighted-Average Cost Method 


To calculate the weighted-average unit cost the procedure is as fol- 
lows : 

1. Add quantity received to quantity on hand. 

2. Add cost of material received to cost of material on hand. 

3. Divide total values by total quantities. 

This unit cost is used to determine the cost of materials issued until 
receipt of a new lot of material at a different unit cost. Then a new 
average cost must be computed. 

In the illustration above there were 100 units in stock at an average 
cost of $1 each on March 1. On March 3 an issue of 75 units was made 
at $1. Receipt of 400 units at $1.20 each increased the quantity on hand 
to 425 units which cost $505 (i.e., $25 plus $480 for the additional 400 
units). The new average cost is $1.18823 (i.e., $S05-f-425). This 
figure is used to cost issues until March 25 when receipt of 100 units at 
$1.15 makes it necessary to compute a new average cost. 

The method illustrated above requires a great deal of computation 
when prices fluctuate frequently and purchases are numerous. The most 
pronounced peculiarity of the method, however, lies in the fact that the 
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effect of a price fluctuation remains in the average even though the 
material which was responsible for the fluctuation has long since been 
issued. For example, in Figure 36 suppose that on March 28, 125 units 
were issued. The results would appear as follows : 


225 units priced at $1.17805 $265.07 

125 “ issued “ $1.17805 147.26 

100 “ on hand “ $1.17805 $117.81 


It is to be noted that although the 100 units on hand all represent 
the latest batch purchased at $1.15, they are priced at the weighted 
average of $1.17805. The latter price reflects the high cost of earlier 
lots even though these have already been exhausted. 

Periodic Average Cost Method. When a process cost system is 
used, requisitions may be held until the end of the month for costing 
because cost of production does not have to be determined for individual 
job orders. In this case a new average material cost needs to be com- 
puted only once a month instead of after each purchase. By this method 
material issued during the month is costed at an average unit cost which 
is obtained by dividing the total value of the beginning inventory and 
purchases for the month by the total quantity available during the month. 
The results are shown in Figure 37. The computation by this method 
is shown below: 


Average unit cost of material : 

Total quantity on hand and received during March ... 600 units 

Total cost . . $695 

Average unit cost ^ =$1.16 
Cost of material issued : 

Total quantity issued during March 375 units 

Total cost 375 X $1.16 = $435 


This method reduces the amount of clerical work required to compute 
costs of materials issued, but it adds to the peak load of accounting work 
which comes at the end of the month when financial statements are pre- 
pared. Some companies avoid this disadvantage by using the average 
calculated at the end of each month to cost all requisitions for the follow- 
ing month. Thus materials issued in any one month are costed at the 
average cost calculated at the end of the preceding month. In such cases, 
costing of requisitions need not be delayed until the end of the month. 
Using the figures in the illustration above, all materials issued during 
March would be costed at $1 a unit, representing the average determined 
at the end of February. Similarly, the April issues would be priced at 
$1.16, the average determined at the end of March. 
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Date 

Receipts 

Issues 

Balance 

Quantity 

Unit 

Cost 



Unit 

Cost 





April 1 







100 

$1.00 

$100.00 

3 




75 

$1.16 

$ 87.00 

25 



5 

400 

$1.20 

$480.00 




425 



7 




100 

1.16 

116.00 

325 



IS 




SO 

1.16 

58.00 

275 



25 

100 

I.IS 

115.00 







27 




ISO 

1.16 

174.00 

225 

1.16 

260.00 


1 





$435.00 





Figure 37. Periodic Average Method 


First-In First-Out Method (Fifo). This method assumes that the 
various lots of a material are used in the same order in which they are 
received. Materials from each lot are charged out at the price at which 
they were originally put in stock. For this reason, the method is some- 
times also called the original cost method. Application of this method 
to the same figures previously used is given in Figure 38. The first-in 
first-out method is most convenient to use when there are comparatively 
few purchases at different prices. When many purchases at different 
prices occur, it is inconvenient to keep track of the various lots. 
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Quantity 

Unit 

Cost 

Amount 

March 1 







100 

$1.00 

$100.00 

3 




75 

$1.00 

$ 75.00 

25 

1.00 

25.00 

1 

5 

400 

$1.20 

$480.00 




25 1 
400) 

1.00 j 
1.20) 

505.00 

7 




25. 

75) 

1 00) 
1.201 

115.00 

325 

1.20 

390.00 

IS 




50 

1.20 

60.00 

275 

1.20 

330.00 

25 

100 

1.15 

115.00 




275 1 
100) 

1.20) 

1.15) 

445.00 

27 




ISO 

1.20 

180.00 

125) 

100) 

1.20) 

1.15) 

265.00 


Figure 38. First-In First-Out Method 


Last-In First-Out Method (Lifo). Under the last-in first-out 
method the assumption is that the last items purchased are the first 
used. Hence, requisitions are priced by working back from the most 
recent lot received ; at any given time the inventory is thus assumed to 
be composed of the first goods purchased. An illustration of the method 
is given in Figure 39. 
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Date 

Receipts 

Issues 

Balance 

Quantity 

Unit 

Cost 

Amount 

Quantity 

Unit 

Cost 

Amount 

Quantity 

Unit 

Cost 

Amount 

March 1 







100 

$1.00 

$100.00 

3 




75 

$1.00 

$ 75.00 

25 

1.00 

25.00 

5 

400 

$1.20 

$480.00 




25| 

4001 

1.00) 
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505.00 

7 




100 

1.20 

120.00 

25 j 
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250 i 

1.00) 
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1.00^ 


25 
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1.15 

115.00 




250 > 

1.20 } 
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looJ 

I.I5J 


27 




O Ln 
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Figure 39. Last-In First-Out Method 


With the last-in first-out method, the cost of materials used follows 
the current market price more closely than when methods previously 
described are used. As a result, the cost of goods manufactured tends 
to fluctuate with the market price of materials used. However, inven- 
tories are costed at prices paid for the earlier purchases and thus they 
are stated at a cost which may deviate considerably from the current 
market value of the materials. 


Inventory (at cost) . 

OPENING BALANCE SHEET 

$100,000.00 Capital Stock 

, $100,000.00 

Inventory (at cost) 

CLOSING BALANCE SHEET 

$200,000.00 Capital Stock 

$100,000.00 


Retained Profits 

100,000.00 

$200,000.00 

$200,000.00 


PROFIT AND LOSS STATEMENT 



Quantity 

Unit Value 

Total 

Sales 

100,000 

$2.00 

$200,000.00 

Cost of Sales 

Inventory (beginning) 

Purchases 

100,000 

100,000 

$1.00 

2.00 

$100,000.00 

200,000.00 

Available for sale 

Less inventory (ending) (at fifo cost) 

200.000 
. 100,000 

$2.00 

$300,000.00 

200,000.00 

Cost of sales 

100,000 


$100,000.00 

Gross profit 

100,000 


$100,000.00 


Figure 40a. Statements Under Fife Method of Accounting 
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The basic rationale of the kvSt-in first-out method lies in the attempt 
to match current costs against current revenue and also to avoid reflect- 
ing unrealized inventory profits in the accounts. The latter point may 
be illustrated as follows : A merchant has an inventory of 100,000 units 
acquired at $1 each. He sells it at $2 each, but when he comes to replace 
the inventory, he finds he has to pay $2 a unit. Conventional accounting 
procedure would result in the balance sheet and operating statement 
shown in Figure 40a. The latter shows a profit, all of it tied up in 
inventory. Contrast this with the situation depicted in Figure 40fc, 
where current costs (replacement cost of inventory) are matched against 
revenues of the same period. Under the conditions shown, there is no 
profit. 

Figure 406 demonstrates the application of Lifo during a period of 
rising prices; the ef¥ect obviously is reversed during the contraction 
phase of the business cycle when prices are falling. In that event, profits 
exceed those shown by other inventory costing procedures. A taxpayer 
is not permitted, however, to shop around from year to year among 
various methods in an eflfort to reduce his tax liability. Once Lifo, or 
any other method, is decided upon, it must be consistently applied 
thereafter. 

In the usual application of Lifo only quantities are recorded on stores 
ledger cards and requisitions are accumulated and costed at the end of 

OPENING BALANCE SHEET 

Inventory $100,000.00 Capital Stock . .... $100,000.00 

CLOSING BALANCE SHEET 

(Same as opening balance sheet) 

PROFIT AND LOSS STATEMENT 


Sales 

Quantity 
. . 100,000 

Unit 

$2 

Total 

$200,000.00 

Cost of Sales 

Inventory (beginning) 

. . . 100,000 

$1 

$100,000.00 

Purchases . ... 

. . . 100,000 

$2 

200,000.00 

Available for sale . . . . 

200,000 


$300,000.00 

Inventory (ending) (at lifo cost) . . 

100,000 

$1 

100,000.00 

Cost of sales 

. . . . 100,000 

$2 

$200,000.00 

Gross profit 

100,000 


$ -0- 


Figure 40b. Results of Application of Last-In First-Out Method 
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the period rather than on a day-by-day basis. The computation for the 
transactions in Figure 39 would be made as follows : 



Quantity 

Unit Cost 

Total 

Opening inventory 

100 

$1.00 

$100.00 

Purchases (Receipts) 

First batch 

400 

1.20 

480.00 

Second batch . 

100 

1.15 

115.00 

Available . ... 

. . . . 600 


$695.00 

Issues: From last-in batch 

100 

$1.15 

$115.00 

From next to last-in batch 

. . . . 275 

1.20 

330.00 

Total issues 

375 


$445.00 

Inventory, March 31 

225 


$250.00 

Under this method, the ending inventory is 

in reality made up of 


125 units at $1.20 and 100 units at $1. Since pricing of requisitions 
must be deferred to the end of a cost period, this represents an obvious 
disadvantage, because of the additional work which piles up at that time. 
An escape from this dilemma is provided by using some other method, 
frequently standard costs, in day-to-day pricing of requisitions, and then 
using Lifo only for inventory valuation at the end of the period. This 
may create a discrepancy between the inventory value as determined by 
Lifo and the inventory value shown by the stores ledger. The disposi- 
tion of such differences may be through an inventory reserve or some 
other method. 

The basic features of the last-in first-out basis for inventory valuation 
have been described. Of the many variations of this method adopted by 
industry, the one suggested by the American Petroleum Institute con- 
tains some interesting features which can be summarized as follows : 

1 . Where the quantity on hand at the end of any month is not in excess 
of the opening inventory for the year, the closing inventory unit 
price will be the same as the opening inventory price. Any replace- 
ments to bring the inventory back to the level at the beginning of 
the year, are priced at the opening inventory price. 

2. Where the quantity on hand at the end of any month exceeds the 
opening inventory for the year, such excess is priced at the average- 
to-date of the cost of goods produced or purchased. 

The method is illustrated in Figure 41. The derivation of the figures 
for January is obvious. To arrive at the values for February it is neces- 
sary to proceed as follows : 

1. Insert on the February line the production or purchases for the 
month indicating quantity, price, and total cost; also the quantity 
sold. 

2. Obtain cumulative January and February totals and derive an aver- 
age unit cost of $.085 ($34,00-7-400). 
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Figure 41. Last-In First-Out Method (American Petroleum Institute Variation) 
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3. Cost the cumulative quantity sold (325) at cumulative average cost 
($.085) to obtain $27.63. 

4. Subtract January cost of sales ($13.50) from $27.63 to derive the 
cost of sales for February ($14.13). 

5. Divide cost of sales for February ($14.13) by quantity sold in 
February (175) to get unit cost of $.08074. 

The same procedure is followed each month ; in March only 575 units 
were produced at a cumulative average cost of $.08043, however, 600 
were sold; these are therefore valued as follows: 

575 at $.08043 
25 at ilO 

The last 25 units are deemed to have been borrowed from the opening 
inventory for the year. When inventory once more rises to the level of 
the opening balance, the (piantity borrowed is considered as being re- 
stored at the opening value. Accordingly, in April, 125 units are on 
hand at the end of the month and are valued at : 

100 at $.10 (beginning inventory unit price) 

25 at $.07891 (cumulative average cost) 

Standard Cost Method. Another method of pricing stores issues is 
to set a standard cost for each material and to cost requisitions at this 
figure. The standard price is usually the current price at date the stand- 
ard is set or the price which is expected to prevail in the coming period 
if a change in prices is anticipated. Standard prices are commonly 
brought up to date once a year. When a standard price is used, entries 
on stores ledge r cards for receiptTand issues of material are commonly 
I cept in quantities only._ Since the unit cost of materials does not change 
except when a new standard price is set, entry of both quantities and 
cost is unnecessary. The method is illustrated in Figure 42. 


Standard Cost $1.15 per Unit 


Date 

Receipts 

Issues 

Balance 

March 1 




3 


75 

25 

5 . . . 

400 


425 

7 


100 

325 

15 .... 


50 

275 

25 

100 


375 

27 .... 


150 

225 


Figure 42. Standard Cost Method 
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When materials are issued, Material in Process account is debited 
with the quantity of material used times the standard cost per unit. The 
cost of materials on hand at any time is easily computed by multiplying 
the quantity shown in the balance column of the stores ledger card by 
the standard cost per unit. For example, on March 27 there are 225 
units on hand which have a standard cost of $1.15 each, or $258.75 in 
total. 

Appraisal of Methods of Costing Materials Issues. Selection of a 
method to be used for costing materials issues cannot be made by appli- 
cation of any definite rules. Instead it is largely a matter concerning 
which the accountant must exercise judgment in choosing a method 
suitable under the specific circumstances. Different methods are often 
applied to different materials by the same company. 

Inventory and profit figures can be expected to differ somewhat de- 
pending upon the method used. If prices paid for materials change sub- 
stantially during the period, a quite large difference in profits may result 
from the choice of one method rather than another. When prices paid 
for material are stable, the various methods give approximately the same 
results. 

The following figures illustrate the divergent results obtained when 
changes in material prices occur : 

Purchases 


Month 

Quantity 

Price 

Amount 

January 

1,000 

$1.00 

$1,000.00 

February . . 

1,000 

1.05 

1,050.00 

March .... 

1,000 

1.15 

1,150.00 

April 

1,000 

1.10 

1,100.00 

May . . 

1,000 

1.30 

1,300.00 

June 

1,000 

1.25 

1,250.00 


If 5,000 units were put into process during the first six months the 
cost of the 1,000 units remaining in inventory at June 30 and the cost 
of the materials used are as shown below : 


By average cost method . 
By first-in first-out method 
By last-in first-out method 


Cost of 

Inventory Materials Used 
$1,141.67 $5,708.33 

1,250.00 5,600.00 

1,000.00 5,850.00 


Opinions differ as to the desirability of each of the above methods. 
However, it is important to be consistent in following the same method 
each period. 
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Inventory Procedure 

Importance of Inventories. The inventory figure which is necessary 
in preparing periodic financial statements may be obtained from the 
books, provided accurate perpetual inventory records are maintained, or 
by physical inventory. By physical inventory is meant the counting, 
weighing, measuring, listing, and valuing of goods on hand. Where 
perpetual inventory records are kept it is still necessary to take a physical 
count at certain times in order to check the accuracy of the inventory 
records. Some discrepancies between book records and actual quanti- 
ties on hand always arise from errors, shrinkage or spoilage, and theft. 
These are discovered in the physical inventory and the records corrected. 

Timing of Physical Inventory. The timing of physical inventories 
varies according to the methods of the company and the nature of its 
business. The inventory may be taken : 

1. At the end of an accounting period, such as the end of the year. 
Usually the plant is shut down and all materials, supplies, work in 
process, and finished goods are counted and listed. This method 
must be used where perpetual inventory records are not kept. 

2. Continuously, some items being counted each day. Materials, sup- 
plies, and finished goods are counted by taking sections of the store- 
room in rotation; work in process is counted at the completion of 
each process or stage of manufacture. This method requires the 
use of perpetual inventory records. The ]:)hysical inventory is used 
only as a check on the correctness of the stock records. Since all 
items are not counted at once, the inventory figure needed at the 
end of an accounting period is taken from the books. 

3. At different times, such as (a) when a purchase requisition is made 
out because the quantity to be counted is then at a minimum, {b) 
according to a schedule that calls for more frequent counts of items 
with rapid turnover and high value and less frequent counts for less 
important items. In such cases perpetual inventory records arc 
necessary to supply inventory figures without a complete physical 
count at the end of each accounting period. 

Where there is a period of slack production and inventories are small 
as in the case of a canner of fruits and vegetables, the periodic physical 
count is preferred. In such a case, the inventory could be taken in early 
spring after most of the preceding year’s pack has been sold and before 
operations have commenced on the new year’s crop. In general, sea- 
sonal industries and department stores use this method. The periodic 
physical count is also indicated where inventories are difficult to measure 
as in the case of a flour mill with the problem of measuring quantities 
of grain in elevators subject to varying moisture content, settling, and 
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other factors, and in the case of an oil refinery where oil in numerous 
tanks, to be accurately measured, must be corrected for specific gravity 
and temperature. 

Inventory Taking Procedure. The taking of a physical inventory 
requires the following steps : 

1 . Planning 

2. Preparation 

3. Taking the inventory 

4. Summarizing 

Each business has some specific problems of its own and the detailed 
procedure must be varied accordingly. However, the following methods 
are usually applicable to a manufacturing company. 

Planning for the Inventory. Planning an accurate physical inven- 
tory of a large stock of materials, supplies, and products begins with the 
appointment of an inventory supervisor to take charge of the task. Addi- 
tional supervisory personnel is chosen according to needs. In a large 
company a full-time inventory staff may be maintained ; more commonly 
the inventory organization is set up temporarily and manned by indi- 
viduals chosen from the regular office and factory staff. Since much of 
the work is often done by employees who are unfamiliar with the meth- 
ods of inventory taking and its objectives, it is important to have ade- 
quate and clearly written instructions. 

Preparation for Inventory Taking. Orderly arrangement of the 
goods to be counted facilitates the process of inventory taking. Mate- 
rials out of their proper place should be returned. Like items should be 
grouped together and placed where they can be readily seen and identi- 
fied. Boxes, barrels, and other standard containers should be stacked 
in rows or piles containing uniform numbers of units so that by counting 
the number of piles it may be possible to determine the quantity without 
counting every unit. Often it is desirable to complete work in process, 
to collect and dispose of scrap, and to segregate obsolete materials and 
goods belonging to customers. 

Instructions should be given to each individual who is to participate 
in the inventory taking. In some cases, meetings are held at which 
procedures are explained. Adequate supplies of forms to be used must 
be distributed to the places where they will be needed. 

Taking the Inventory. All items comprising the inventory must be 
counted or measured. Ordinarily counters and recorders work in teams, 
one person counting and calling out the information to the recorder who 
writes it down. 
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Inventory counts are recorded on tags as shown in Figure 43. Tags 
are serially numbered and all numbers are accounted for to make sure 
that all items counted appear in the inventory summary. When a tag 
has been filled in by the tag writer, he tears off a stub and attaches it 
to the item recorded on the tag. This stub serves to indicate that the 


No. 6003 Dote 

Dept. 

Part No. /Vy-5-y 

Part Nomo 

Condition _ O' 

Quantity /X 

No. 6003 Data 

Dopf. S«ct.__6 

Part No. <3^ 

Namo _ 


Condition ^ 

Quantity 

Unit _J^ Unit Cost o o 

Total Value .^UOOO 


Last Operation: No. V 

Next Operation: No. 3 

Initial Below 

Count 

Writer 

si- <3 

Sup'r 

CSC. 

Priea 

a.c». 

ExI. Ck. 

Check 

Count 

Ext. 

Enl'd 

CSCL. 


Figure 43. Inventory Tag 


item has been counted and by matching serial numbers on stub and tag 
the count can be checked later on if this should be desired. A check of 
stock is made after counting to see that all items on hand bear tags indi- 
cating that they have been counted. 

When the count is completed, the tags are collected and sorted in 
numerical sequence to see that all tags issued are accounted for. Next 
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the tags are rearranged according to material classifications and the 
quantities and descriptions entered on inventory sheets (Figure 44). 


ri Ai;«; of «;Tnrir WORK IN PROGRESS - LANDING GEAR EQUIPMENT 

INVENTORY DATE 12/31/- SHEET NO. 122 
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Figure 44. Inventory Sheet 


Pricing the Inventory. The inventory manual should define cost; 
that is, the items to be included in cost of inventory and the basis on 
Avhich it is to be determined, such as average, first-in first-out, last-in 
first-out, standard, or other recognized pricing methods. Where market 
is to be used it must be defined and the sources of information indicated. 
Before inventories are priced, a survey should be made to determine 
obsolete items and excess quantities. This is accomplished by a review 
of the perpetual inventory records. In addition, the counters and identi- 
fiers should be instructed to indicate on the tag or otherwise report any 
items not in good condition. This information should be transferred to 
the inventory sheets. 

Overages and Shortages in Inventory. The quantities determined 
by physical count should be compared with balances shown on stock 
cards in the subsidiary inventory ledgers. When this comparison dis- 
closes differences, adjusting entries are made to bring the accounts into 
agreement with the actual quantities on hand. These adjustments must 
be carried to both the stores ledger cards and to the corresponding con- 
trolling accounts. 
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Inventory differences are summarized on an inventory difference re- 
port (Figure 45). This report serves as a journal voucher authorizing 
an entry to adjust the control account. In journal form the entry for a 
shortage would be: 

Manufacturing Overhead 
(Inventory Over and Short) 

Stores 

In case of an overage the above entry would be : 

Stores .... 

Manufacturing Overhead 
(Inventory Over and Short) 

The balance in Inventory Over and Short account is a manufacturing 
overhead item representing inventory differences resulting from natural 
shrinkage or change in condition, ordinary clerical errors in measuring, 
record keeping, and similar factors which are unavoidable in the prac- 
tical operation of a business. By charging manufacturing overhead, the 
amount of the inventory shortage becomes part of the cost of manu- 
facturing. However, inventory differences which are unusual in cause 
or size may be more properly closed to profit and loss if the difference 
is not connected with ordinary manufacturing operations. For example, 
a large shortage due to theft is a loss which should not increase the cost 
of goods manufactured during the period. 


$xx.xx 


$xx.xx 


$xx.xx 


$xx.xx 


DIVIS 

N0.( 

INVENTORY DIFFERENCE REPORT 

ION M5 CATENA- 

3F CARDS CHECKED / OO CORRECT ’J NO. INCORRECT 
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RECORD 

QUANTITY 

DIFFERENCE IN VALUE 
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Figure 45. Inventory Difference Report 


In addition to posting the above summaries to the control accounts, 
it is also necessary to post each item to the individual stock ledger cards. 










Ch.8 


MATERIAL CONTROL-STORING AND ISSUING 


173 


This is done by writing in the date and the words “Inventory Adjust- 
ment” on the next available line of the card. In case of a shortage the 
quantity is then posted in the “issued” column and the available balance 
as well as the balance on hand recomputed. In the case of an overage 
the “received” and balance columns are corrected. 

Inventory Shortages and Monthly Reports. Where physical inven- 
tories are taken continuously throughout the year, the resulting inven- 
tory adjustments are currently reflected in the accounts and statements. 
Where, however, inventory is taken only once or twice a year, it may be 
desirable to reflect expected shortages or overages in the monthly state- 
ments. This can be accomplished by setting up an accrual entry at the 
end of each cost period : 

Manufacturing Overhead $xx.xx 

(Inventory Over and Short) 

Allowance for Inventory Adjustment $xx.xx 

This entry assumes that inventory shortages are, within limits, a regular 
expected cost of doing business. When the physical inventory is actually 
taken, the shortages then revealed are charged against Allowance for In- 
ventory Adjustment account. Any balance in the latter, debit or credit, 
may at year-end closing be transferred to Profit and Loss. By this 
method only normally expected shortages are charged against cost of 
production. Any excessive shortages and overages appear as profit and 
loss charges and credits. 


QUESTIONS 

1. What governs the classification of material as direct or indirect? 

2. Are boxes and containers direct materials ? Explain. 

3. Differentiate between a bill of materials and a stores requisition. 

4. Differentiate between the terms “stores'’ and “raw material.” 

5. Why is it most important that an item code classification be used for 
stores ? 

6. If stores are recorded net of purchase discounts, how should discounts 
lost be accounted for? 

7. The weighted-average method of pricing materials is merely an adap- 
tation of the first-in first-out method. Explain. 

8. Under what conditions would you suggest the adoption of a last-in 
first-out system of materials pricing? Explain how it operates and the 
important advantages of this approach. 

9. Compare the effect of the three methods of pricing materials on the 
statement of profit and loss and the balance sheet under conditions of 
rising prices. 
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10. The last-in first-out system of pricing gives rise to a secret reserve in 
the balance sheet which can serve as a cushion for absorbing future 
losses. Explain. 

11. The Waring Company is in the process of installing materials handling 
equipment in seven cold storage warehouses they own. Approximately 
8% of their products kept in storage will hereafter be kept on wood 
jmllets. In the cold storage warehouse industry the conditions to which 
pallets are subjected are different from other industries. Humidity and 
temperature conditions are exceptional. The storage periods average 
about three months so that wear and tear from actual usage is not very 
great. 

Comment upon: 

a) The accounting treatment of the original lot of pallets purchased 
I?) The accounting for future purchases of pallets 
c) The handling of pallets if in the future they were to be made in the 
company’s own shop 

12. Your client is considering changing his method of inventory valuation 
from the first-in first-out (Eifo) method to the last-in first-out (Lifo) 
method. What will be your advice in respect of the following : 

a) If the change in methods is to be made as of January 1, what change 
is required in the valuation of the inventory at that date? 

b) If the Lifo method of inventory valuation is used during the year, 
what values attach to the quantities in the inventory on hand at 
December 31 which are in excess of the quantities in the inventory 
on hand at January 1 ? 

c) How may the December 31 inventory on hand be valued for pur- 
l)oses of financial statements if the market value at such date is 
lower than the Lifo cost? 

13. It has been stated that cost for inventory purposes may be determined 
under any one of several assumptions as to the flow of cost (such as 
first-in first-out, average, and last-in first-out). The major objective 
in selecting a method should be to choose the one which, under the 
circumstances, most clearly reflects periodic income. 

a) For what reasons do accountants make assumptions as to the flow 
of cost instead of actually identifying the cost of the specific items 
which are sold ? 

b) In any given case, on what would you base your decision as to which 
of the three assumptions of the flow of cost stated above most clearly 
reflects periodic income? 

14. Explain what is meant by “continuous inventorying” and the advan- 
tages of this type of plan. 

15. Physical inventories are often taken during a slack period and when 
quantities are at a minimum. Asa result, the balance sheet values are 
not representative as setting forth the average financial position. Do 
you agree ? Explain. 
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16. Cost or market whichever is lower is an inconsistent policy. Explain 
the inconsistency and the bases upon which this policy is justified. 

17. List three possible sources for inventory shortages and three for inven- 
tory overages. 

18. a) Inventory overages or shortages may be treated as they occur or 

they can be anticipated. Submit pro-forma journal entries under 
both methods. 

h) Explain the disposition of the balance in the account which meas- 
ures the difference between the actual and estimated overage or 
shortage. 


19. The Foster Corporation reports the following at December 31, 19 — 


Raw Materials 
Goods in Process 
Finished Goods ' 
Factory Supplies 


Cost 


Cost or Market 

Market Whichever Is Lower 


$ 60 , 000.00 

55 , 000.00 
80,000 00 
6,000.00 


$ 54 , 000.00 
52,000 00 

73 , 000.00 

7 , 000.00 


$ 52 , 500.00 

52 . 000 . 00 

70 . 000 . 00 

6,000.00 


a) Prei)are the entry to adjust the inventory to lower of cost or market. 
h) Explain how the effect of this entry would be reflected in the finan- 
cial statements. 


20. Refer to Question 19. Answer (a) and {b)y assuming that the sub- 
sidiary records are to be maintained at cost. 

21. Refer to Question 19. Prepare journal entry or entries if it is esti- 
mated that prices will decline in January of the following year 5% below 
December 31 prices, 

22. Assume it were permissible for tax purposes to value inventories at Lifo 
cost or market whichever is lower. Would you suggest under these 
conditions that all firms use this method ? Explain. 

23. In the processing of steel by open hearth furnaces, the significant items 
placed into the furnace are hot metal, cold pig iron, and scrap. These 
materials are carefully weighed and accounted for. In addition, ore, 
ferro-alloys, and similar items are used in varying quantities from a few 
pounds to several hundred pounds per heat and are all charged into 
the furnace. 

Discuss method or methods of accounting for material consumption 
and their effect on inventory control procedure giving special attention 
to the rjeconciliation of the sum of daily material charges to the open 
hearth furnaces with the total amount of material charges based upon 
receipts and inventory records. 

24. Which of the items below should be included in inventory: 
a) Materials received but for which no invoice has arrived 

h) Materials being transferred to another plant and in transit on in- 
ventory date 
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c) Materials received in damaged condition and to be returned to 
vendor for credit 

d) Scrap to be sold 

e) Materials supplied by a customer under agreement whereby we are 
to process them 

f) Goods sent to dealers on consignment 

g) Merchandise sold but not yet shipped 

h) Materials not shown in stock ledger, but discovered by physical 
count 

i) Materials shipped and billed by vendor, but not received at inventory 
date 

A coin]:)any sells a patented device for use on railway locomotives. The 
device consists of several main assemblies which, in turn, comprise 
numerous subassemblies composed of many different parts. All mate- 
rials entering into the device are purchased as finished parts, and the 
company’s manufacturing operation is limited to their assembly. At 
the close of any day the inventory is in various vStages of production, 
from purchased parts to finished devices. 

The different parts, subassemblies, and main assemblies have fixed 
production numbers, and are carefully segregated in bins ])lainly identi- 
fied by those numbers. A perpetual card inventory record, correspond- 
ingly numbered, is maintained in units and value. Production and sales 
are costed on the ‘dast-in first-out” method. Several weeks before the 
balance sheet date you are requested by the company to suggest a plan 
for taking the inventory and arrange to make whatever verification you 
deem necessary in connection with your examination. 

Briefly outline the following : 

a) Plan you would suggest to client ; and 

b) Indicate pricing approach to inventory, assuming 

( 1 ) Quantities at end exceed quantities at beginning of year. 

(2) Quantities at end of year are less than quantities at beginning 
of year. 
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Definition. Payroll accounting is that branch of the accounting 
or cost accounting department’s work concerned with the determination 
of the periodic earnings of employees and their recording on the books 
of account. This involves the entire procedure connected with trans- 
lating the employees’ plant time or plant production into payroll dollars. 
It also includes procedures in connection with the many adjustments 
to an individual’s pay made necessary under modern conditions. 

Importance of Payroll Accounting. The importance of proper pay- 
roll procedure can be fully grasped only by a consideration of the various 
parties interested in the payroll. These include : 

1. Federal and state governments in connection with: 

a) Deductions for old age benefits, unemployment insurance, and 
disability insurance 

b) Contributions by employers for social security purposes, work- 
men’s compensation, and disability insurance policies 

c) Information returns covering earnings of employees 

d) Deduction at the source for federal income taxes, and in some 
states, for state income taxes 

e) Compliance with various statutes governing employer-employee 
relationships 

2. Other external parties whose interest results from a growing tend- 
ency to make pay allotments for such things as union dues, savings 
bank deposits, bond purchases, health and welfare funds of unions ; 
also insurance companies in connection with payroll audits under 
workmen’s compensation policies. 

3. Employees. Employees are interested of course in the size of their 
earnings and in what in recent years have come to be called “fringe” 
benefits. These assume many forms, such as vacation pay, “portal- 
to-portal” pay, and other time allowances for a variety of factors. 

4. Management. In addition to paying workers and satisfying other 
external interests, the employer is interested in seeing what he 
receives for his payroll dollars. In short he is interested in tracing 
the payroll earnings to jobs or processes, that is, to the product. 
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This is commonly referred to as labor costing or labor distribution 
and is presented in the next chapter. 

In addition the employer has an opportunity to improve labor- 
management relations, since the pay envelope or pay check forms a 
direct point of contact between employer and employees. This relation- 
ship may be strengthened by positive means, such as the establishment 
of insurance, thrift, pension plans, and other pay allotment plans sup- 
ported in part by management; also by negative means such as the 
avoidance of dissatisfaction due to pay disputes resulting from carelessly 
and inaccurately prepared payrolls or the employment of unduly complex 
wage payment plans. 

Organization of Payroll Functions. The great volume of work 
connected with payroll administration involves four distinct functions : 

1. Employment and payroll changes. This includes hiring, discharg- 
ing, and transferring of employees ; also changes in rates of pay. 

2. Timekeeping for payroll purposes, concerned with the accumulation 
of time data. 

3. Preparation of the payroll. 

4. Disbursing the payroll. 

Supplementary functions include the determination of labor costs and 
the independent audit of all of the above through the office of the con- 
troller. 

Employment and Payroll Changes 

Change of Payroll Status. Every student of accounting has learned 
the importance of protective measures taken by business enterprises in 
safeguarding cash. Similarly earlier chapters in this book have at- 
tempted to show the procedures required to regulate the use or to guard 
against misuse of raw materials and other items of stores. Wherever 
cash or its equivalent must be disbursed, the need for safeguards is evi- 
dent. The situation is no different in the case of payrolls. Not only is 
it necessary to guard against the ever-present possibility of clerical 
errors ; there is also the problem of making certain that names on pay- 
roll registers are bona fide employees, that the same work is not paid for 
more than once, and that correct rates are used. 

The prospective employee’s first contact with a concern is through 
the personnel department. This department continues, throughout the 
employee’s tenure, to exercise a general supervisory function over the 
employee in all matters pertaining to personnel relations in which pay- 
roll matters occupy a prominent position. 

The payroll change recommendation (Figure 46) presents an 
orderly method for recording and obtaining approvals for employment 
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of new employees and separation of old ones, and for all changes in their 
payroll status during their periods of service. 

An individual payroll change recommendation is originated for each 
employee by a supervisor authorized to hire or discharge, or to initiate 
transfers or salary adjustments. He submits the forms to the personnel 
department, or to the official designated to approve payroll matters. 



Figure 46, Payroll Change Recommendation 


Name Stencils. From the payroll change form the payroll depart- 
ment prepares addressing machine stencils. These are used for many 
different purposes, such as heading up clock cards, time tickets, badges 
and other identification, individual earnings records, payroll registers, 
pay checks or pay envelopes, social security reports, etc. The stencils 
are kept locked up or otherwise safeguarded, in order to keep rates of 
pay confidential, and to prevent unauthorized persons from preparing 
clock cards or other payroll documents which might be misused. 

If there is a separate timekeeping department, not a part of the pay- 
roll department, a copy of the payroll change recommendation is sent 
to the timekeeper as the basis for establishing time records pending re- 
ceipt of routine time cards from the addressing machine section. 

New employees should be carefully advised as to when they will re- 
ceive their first pay, where to get it, and what formalities or identification 
are necessary. They should also be told about any payroll deduction 
plans in effect, and should have an opportunity at once to sign any de- 
duction authorizations which may be in order for new employees. 
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Figure 47a. Employee's Service Record (face) 


Employee’s Service Record. In most concerns it is desirable to 
maintain a permanent record of the service history of each employee. 
Figure 47 shows such a^’ceord giving complete information concerning 
the employee, both at the start of employment and throughout his asso- 
ciation with the concern. Spaces may also be provided for the various 
deductions to be made. Entries in the lower portion of the form, and 
continuing to similar columns on the reverse side, are posted by the pay- 
roll department from subsequent payroll change recommendations or 
employment reports. 


Timekeeping for Payroll Purposes 

Registering Attendance. The fundamental purposes of any attend- 
ance record are : 

1. To show the number of hours worked 

2. To disclose absence or tardiness 

3. To measure overtime for which extra pay may be due 

4. To provide evidence of compliance with legal requirements 
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SERVICE RECORD 
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Figure 47b. luiiploycc’s Service Record (reverse) 


The means generally used to secure the above objectives are the 
clock card (Figure 48) and attendance register (Figure 49). Most time 
clocks comprise two basic features : 

1. A clock-driven printing mechanism which stamps the exact time 

2. An individual time card for each employee (Figure 49), upon which 
the times “la” and “Out” are stamped for each working period 

Usually the in-and-out card provides .spaces for an entire week, with 
a separate space for each morning, afternoon, or night period. The dif- 
ference between the ‘Tn^’ time and the ‘‘Out” time indicates the time 
the worker has been in the plant each period. 

It is common practice to provide two card racks, one for “Out” cards 
on one side of the clock, and one for “In” cards on the other side. These 
racks are under the eye of a watchman, who also examines badges or 
identification cards. In the “Out” rack are assembled all cards of em- 
ployees who are out or not at work. As an employee enters the building 
he pulls his own card from the “Out” rack, stamps it as he passes the 
clock, and files it in the compartment bearing his clock number of the 
“In” rack. On the way out, the process is reversed. The watchman 
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sees to it that only one card is handled by each employee, and that there 
is no back-tracking or repeating. 

Attendance registers (Figure 49) may be used in place of clock 
cards or as an adjunct to them. In the latter case they are generally 


52 

NO. ;4. W. 

KAMI 

Otjrt Werkftf - <1 » 

R kn al !i 



Slatt 
U i 

0!ha» 

OtdH 

r.. W:',.. _ 3S v. 

duttiont S 

lANCf 

r.3f 

lioni , - . Dt 


IH' 

BKQZICH 

miEIXI!IB3Bi 

OVfRTiMf 

BBJj 

imi 

— 

BEZBI 

BEH 

W«Wl 

IN 

0U1 


w 


ESS 


m 



01 

P 







m 

p 







□ 

p 







□ 

n 

a 






r 









B 







m 

1 


1 

Siinatmt 

ITK Form NO. 00100 


3!2« 



/ 

sa»» 


( 

/ 

/ 

S9m 

S9oa 


/ 

/ 

S90I 

cu 

/ 


8900 


/ 


5900 

CciNSthw 

/ 


£900 

a8*» 


/ 

/ 


a8»» 




a8oo 





Figure 48. Combined Clock Card and Pay 
Receipt 


Figure 49. Autographic 
Attendance Record 


kept in the department where an employee works. He signs the register 
upon arrival and departure in the department, and also notes the time 
in or out. In addition there may be a floor check by the departmental 
timekeeper. The latter makes the rounds of the department several 
times a day and checks in all badge or payroll numbers. 

Irregular Arrival or Departure. In many plants, in-and-out time 
clock cards which have not yet been stamped ‘Tn’' are collected from the 
racks when the shift begins, and employees who are late are required 
to go to the office to get them and be checked in. The timekeeper gen- 
erally makes a '‘Late and Absence” report daily, with copies going to 
the employment manager, payroll department, and superintendent. The 
payroll department makes use of the information in case it is company 
practice to make deductions for lateness or absence. 
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In some companies it is the policy to grant certain absences with 
pay; e.g., for vacations, jury duty, or National Guard service. In such 
cases, approval of the proper officials should be noted on the time report 
or obtained by letter. 


Preparation of Payrolls 

Functions of Payroll Department. It is, of course, impossible to 
standardize the functions of a payroll department since they are bound 
to vary with local conditions. In some plants the payroll department 
is a special division of the cost accounting department, in others of the 
general accounting department, and in some it is an adjunct to the fac- 
tory office. A fairly complete list might cover the following : 

1. Determine regular and overtime hours. 

2. Chec]k and enter all wage rates. 

3. Compute regular and overtime pay. 

4. Compute additions to base pay. These include calculation and post- 
ing of bonuses, and making out, if necessary, bonus tickets. These 
calculations may be required daily, weekly, monthly, or at other 
intervals. 

5. Prepare and compute the requisite payroll deductions and calculate 
and enter net pay. 

6. Prepare all necessary documents in connection with the payroll : 
a) Payroll register 

h) Individual annual earnings record 

c) Pay check or pay envelope 

d) Statement of earnings and payroll deductions accompanying pay 
check or pay envelope 

In some cases, the payroll check register is also prepared by the 
payroll department. 

7. Handle and prepare other records not part of the double-entry 
system but which are made necessary by law or other requirement ; 
this includes reports and returns required by government agencies. 

8. Prove all subsidiary records against control totals and check and 
balance out each original record, both as to dollar amounts and hours 
and sometimes quantities of production. 

9. Deliver payroll checks to the proper persons for distribution to the 
workers on pay day. Where payment is made in cash, the audited 
payrolls are turned over to the paymaster for final processing. 

10. Transfer necessary records and data to : 

a) Controller, general accounting department, paymaster 

b) Cost department 
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Regular and Overtime Hours. The determination of regular and 
overtime hours for each employee is a legal requirement under the Fair 
Labor Standards Act, commonly referred to as the Wage and Hour 
Law. This function has already been discussed under the heading 
‘Timekeeping.’’ 

Check and Enter Wage Rates. Where a flat rate per payroll period 
is in force, such as a rate per week, the computation of the base pay 
offers no serious problem. Where the organization is large enough to 
warrant the use of addressing or tabulating equipment to prepare skele- 
ton payrolls, the plates, stencils, or cards which are used to imprint the 
employees’ names customarily show also the basic rate of pay for each 
individual. Corrections and changes in the rates recorded on the plates, 
stencils, or cards are made upon receipt of properly approved payroll 
change recommendations or employment reports. 

Where mechanical devices are not used, basic rates must be entered 
on skeleton payrolls and on time clock cards or periodical time and earn- 
ings records by hand or typewriter. The source of these entries is a 
record maintained especially for the purpose showing, for each job 
classification, the proper rate applicable. Where the entries are tran- 
scribed by hand or typewriter, it is doubly important to draw off a total 
of the entries and balance with the control total developed from the pay- 
roll change recommendation, so as to detect accidental errors as well as 
to guard against deliberate manipulation. 

Computing Regular and Overtime Pay. Computation of the wages 
due each worker is the most voluminous and burdensome part of the 
entire payroll operation. Where the basis of remuneration is a monthly 
rate, a minimum of detail is required; more detail is necessary if the 
basis is weekly, still more on a daily or hourly basis. Where payments 
are made at piece rates, or under a group bonus system or other incentive 
plan, a maximum of detail is required. 

Computation of actual pay from the basic rates should be made on 
the time clock card or time and earnings record in accordance with the 
time reported. Where flat rates of pay are used, this merely involves 
transcribing the rate to the “Regular Pay” column wherever full attend- 
ance is reported. Where hourly or piecework rates are in effect, or 
deductions for absence or tardiness are necessary, the calculations can 
best be made by means of mechanical computers or from prepared tables. 
Such tables can be purchased or constructed to cover not only straight 
salary but also bonus, differential, or piecework rates to suit the needs 
of a particular concern. 

Compute Other Additions to Base Pay. Typical items constituting 
additions to base pay other than overtime are premium rates for night 



Ch.9 


PAYROLL ACCOUNTING 


185 


shifts, commissions, and bonuses, especially bonuses based on produc- 
tion accomplishments. Bonuses are usually figured weekly, though many 
plants compute them daily. They are intended generally as an incentive 
to greater production, and their value for this purpose is lost unless 
each workman is shown clearly the relation between his production and 
his bonus. It is good practice to insert a bonus slip in the pay envelope 
to show how the bonus was computed. 

However, many plants prepare and distribute to the workers bonus 
tickets every day. This is in line with principles of scientific manage- 
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Figure 50. Authorized Deductions Card 

ment that best results of an incentive scheme are obtained when rewards 
are immediate. A daily reminder is a stimulant to the worker to con- 
tinue good work or to improve performance. Another advantage of 
daily bonus tickets lies in the fact that if errors occur they can be cor- 
rected before pay day. Corrections are easier because, in case of dis- 
pute, the facts are fresh in everyone’s mind. 

Payroll Deductions. A distinction should be made between those 
deductions which are constant period after period, and those which are 
variable. Constant deductions are usually the result of a voluntary 
authorization made by the employee in accordance with the terms of a 
plan formally announced by the company. The announcement of the 
plan should describe clearly : 
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1. The purpose of the deductions 

2. The method by which the employee authorizes deductions 

3. Disposition of the funds by the company 

4. The method by which the employee may withdraw 


Deductions other than those required by law must be authorized by 
the employee. For convenience a summary of deductions (Figure 50) 
is prepared from these authorizations; it should be made out for each 
individual involved and used as the basis for recording deductions on 
the employee’s earnings record and check stub. These forms should be 
filed in the same order in which the earnings records are filed. 


Constant Deductions. Constant deductions do not vary in amount, 
although they may not occur every week. Some are made only monthly, 
and the weekly deductions may or may not be made when a fifth pay day 
occurs in a month. A schedule of such deductions is maintained and 
observed, spreading the deductions as evenly as possible, for example : 


1st and 4th Payday 
Commercial Insurance 
Savings Bank 
U. S. Savings Bonds 

3rd Payday 
Commercial Insurance 
Savings Bank 
U. S. Savings Bonds 
Union Dues 


2nd Payday 
Commercial Insurance 
Savings Bank 
U. S. Savings Bonds 
Hospitalization 

5th Payday 
Savings Bank 
U. S. Savings Bonds 


The schedule may be incorporated as part of the employee earnings 
record (Figure 54). 

The instructions contained in the announcements of the various plans 
should clearly indicate which deductions are given priority in the event 
the pay is insufficient to warrant making all deductions. 

Variable Deductions. Variable deductions from pay may vary in 
the following ways : 

1. When there is no relation between the deduction and total pay, as 
in the case of absence or tardiness, penalty for spoilage, etc. 

2. When deductions are calculated as a percentage of earnings 

3. When the deductions involve either initial exemptions and later 
surtaxes as in the case of personal income taxes, or when they in- 
volve ultimate ceilings as in the case of old age benefit taxes 

In contrast to constant deductions which can be entered on the pay- 
roll in advance of the end of the pay period, the variable deductions 
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must be computed after the close of the period. Thus deductions for 
absence or tardiness are made on the basis of late or absence reports 
mentioned earlier. Social security deductions are applied at the current 
rate of 1^% up to a ceiling limit of $3,600 of earnings for old age 
benefits and $3,000 for unemployment insurance. After the year's earn- 
ings have reached this point, no further deductions are made. Federal 
and, in some states, state income tax withholdings are made in accord- 
ance with instructions furnished by the tax collecting authorities. 

Preparation of Payroll Documents. Three kinds of records are in- 
volved : the payroll, the pay check or pay envelope, depending on whether 
payments are made by check or in cash, including a statement of earnings 
for the employee's information ; and finally, the individual earnings rec- 
ord. Wherever possible, these records are prepared simultaneously, that 
is, in a single writing. This is true in general of mechanical book- 
keeping installations and even of some manual systems. 

The payroll or payroll register, as it is commonly called, is usually 
prepared on a departmental basis and contains a variety of information 
(Figure 51), much of it required by law. The payroll is ordinarily 
designed in columnar form with a view toward using a summary of the 
column totals as support for the journal voucher showing charges to 
control accounts in the general ledger. The size and form of this record 
vary with the size and nature of the business, and with the kind of 
mechanical devices used in its preparation. 

Pay checks are prepared on prenumbered stationery. The stationery 
stock is kept under lock and key in custody of a responsible official, and 
disbursed to the payroll clerk only as required. Accountability for every 
check number must be established. Spoiled checks are returned to the 
custodian of the blank checks, who voids them and keeps them in nu- 
merical order subject to audit. They should not be destroyed prior to 
audit. 

Usually pay checks are provided with stubs, either at one end or 
along the top or bottom margin, on which the elements which make 
up the net pay are shown; e.g., base pay, overtime or bonus, and each 
of the deductions (Figure 52). 

Pay envelopes should preferably be prepared by addressing machine. 
Usually the face of the envelope provides space for showing the elements 
which make up the net pay, and frequently the envelope flap is designed 
to be detached and used as the employee's acknowledgment of receipt 
(Figure 53). 

The individual annual earnings record (Figure 54) is used both as a 
source medium for some postings and to receive a copy of other postings. 
The upper portion of the form is posted, at the time the employee is 
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hired, from the payroll change recommendation or employment report 
supplemented by the accompanying service record. Subsequent changes 
are posted from approved payroll change recommendations, deduction 
authorizations, and the payroll register. 


EMPLOYEE'S EARNINGS RECORD 
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Figure 54. Employee’s Earnings Record 


The earnings record (Figure 54) shows cumulative total earnings 
for the quarter and the year. When an employee enters or leaves the 
service, or when his record is transferred to another card, an appro- 
priate cross-reference to other cards is made. A notation is added show- 
ing sufficient explanation of the circumstances, e.g., “resigned (date),’' 
“transferred to (location or unit).” 

Preparation of Other Records and Reports. There are several rec- 
ords which are not part of the double entry system but are made 
necessary by law or other requirements. These records include : 

1. W-4 forms showing exemptions claimed by an employee in con- 
nection with federal income tax withholdings 

2. Information returns (Forms 1099 and 1096) filed with the Treas- 
sury Department for payments to employees of amounts of $600 or 
more not subject to withholding tax 

3. Annual withholding tax returns (Forms W2, W2a, and W3) 

4. Quarterly combined social security reports covering federal old age 
benefits and withholding tax (Form 941) and state unemployment 
insurance compensation forms 

5. Annual federal unemployment insurance reports (Form 940) 

6. Reports to union for checkoff 

7. All reports where employer is merely the fiscal agent 
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Proving Subsidiary Records. The payroll represents the most tan- 
gible point of contact with employees. Hence its accuracy is all im- 
portant. The many records used in the payroll department make it 
necessary to check their respective figures against each other. The com- 
pleted payroll registers, when totaled, form the basis of a journal voucher 
setting forth the payroll liability for earnings as well as for the various 
deductions. These figures must all be verified, not merely by going over 
the figures a second time, but by cross-checking against independently 
maintained records. For example, many companies maintain progres- 
sive control totals for base pay of employees. The base pay is carried 
forward from the last payroll ; to it is added the base pay shown on all 
changes of pay status for newly hired employees; for employees dis- 
charged, their base pay is deducted from the control total. The balance 
represents the new control figure which the payroll department must 
achieve and which is used as the basis for predetermining base pay 
figures for the following payroll period in order to avoid all possible 
sources of errors. 

A further check may often be had by comparing the payroll totals 
with the labor distributions made by the cost department. The two 
totals must obviously agree, since they represent different phases of the 
same thing. Each of the deduction totals must also be proved by re- 
course to original records or adding machine tapes. 

Transfer of Records. The payroll department closes its work for 
the period by turning over to others copies of its payroll registers and 
other documents. Thus if it has prepared pay checks and earnings 
statements in connection with its work, it will transfer these to the pay- 
master for distribution to the employees. The pay registers are of course 
also furnished to the controller for audit and approval, to the general 
accounting department for vouchering, to the paymaster as a guide in 
distributing pay checks or pay envelopes, and to the cost department 
as a check against its labor distributions. 


Payroll Disbursement 

Payment in Cash. If payment is made in cash some means is re- 
quired for safeguarding the funds from the time they leave the bank until 
they reach the employees. Some form must be provided on which to 
obtain the employee’s acknowledgment of receipt of the pay. Distribu- 
tion of the cash into pay envelopes involves considerable work, and if 
not done carefully, errors are bound to occur. The one advantage of 
this method is that it gives an opportunity to balance the whole cash 
operation before any cash is distributed. 
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Denominating the Payroll. To fill pay envelopes efficiently, it is 
necessary to have on hand the proper quantities of currency and coin 
of the various denominations. This is accomplished by the process 
known as “denominating the payroll.” The payroll sheet is provided 
with ten or more additional columns for the denominations from one 
cent to twenty dollars (Figure 55). Sometimes a separate form, ruled 
horizontally to match the payroll rulings, is used for this purpose. The 
denominations required to pay each item on the payroll are tallied, and 
the columns are totaled and balanced. A check for the total amount is 
drawn and presented to the bank with a list of the total quantities re- 
quired of each denomination. 

Filling Pay Envelopes. The job of placing proper amounts in each 
pay envelope is entirely completed to insure against overage or short- 
age before any envelopes are distributed. If the roll is large, each page 
may be totaled separately and a recapitulation prepared to obtain the 
grand totals. Then the paymaster can break down the total actual cash 
in accordance with the page totals preparatory to distributing the cash 
for each page into the corresponding pay envelopes. This makes it 
much easier to locate the error within a single page in case of overage 
or shortage. 

Obtaining Receipts. When pay envelopes are delivered, the con- 
tents is checked by the employee, in the presence of the paymaster or 
other disbursing official. A receipt for the net amount is signed by the 
recipient and this is used by the paymaster to discharge his responsi- 
bility for the cash. Some concerns have a perforated receipt slip at- 
tached to the pay envelope for this purpose. Others, in order to save 
time at the pay window, distribute receipts to employees in advance 
through their foremen so that the employees may raise any questions 
and sign their receipts before they reach the pay window. This also 
serves as additional identification. 

If payment is made by check, the indorsed check constitutes a receipt. 
Payment by check does not, however, entirely avoid the necessity for 
safeguarding funds. Some means must be provided for cashing the 
checks ; this is good personnel practice and is mandatory under the laws 
of some states. If possible, arrangements are made with a nearby bank 
for cashing the checks. 

Payroll Bank Accounts. Where payment is made by check and the 
payroll is large enough to justify it, a special payroll bank account is 
used. This special account, designated “Payroll Account,” “Special,” 
or other identifying term, is established and maintained by drawing 
checks on the regular company account and depositing them in the 
special account. In any case when the payroll has been completed, a 
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deposit is made for the exact amount of the payroll for which checks 
have been drawn so that after all checks have been issued, the account 
balances as shown by the check register. 

Time and Place for Payment, The day and time of day for paying 
off depends on the individual setup, layout of the plant, number of em- 
ployees, and various other details. The day of paying off should be as 
soon after the pay period closes as possible, allowing enough time to 
prepare the payroll without sacrificing accuracy. The time for paying 
off is so fixed that it does not interfere with the proper, efficient opera- 
tion of the plant. A stagger method of payment is used by large organi- 
zations ; that is, different departments are paid off on different days, at 
different times. This permits an even flow of payroll work, and makes 
possible the handling and paying of the payroll by a few employees, and 
payment by one or more paymasters, according to the number of em- 
ployees. 

As to the place of payment, if the number of employees permits, it is 
well to pay from pay booths or pay windows. 

Identification of Employees. The simplest method of identifying 
employees is by employee's badge or check number. In small plants with 
few employees, this question does not come up. In this connection it is 
well to remember that most concerns prohibit assignment, that is, trans- 
ferring of a right to wages by one worker to another. 

Unclaimed Wages. If payment is not claimed at the regular time, 
the pay envelope is returned unopened to someone responsible for seeing 
that such envelopes are held in a safe place for a reasonable period until 
claimed by the employee. Sound internal check requires that these en- 
velopes be held by someone who does not handle other company funds ; 
this is usually the paymaster. When the employee eventually claims his 
pay, particular care should be taken to insure that he is properly identi- 
fied in order to prevent some other worker under an assumed name from 
getting the pay envelope. After the lapse of a reasonable period, from 
24 to 72 hours, envelopes still unclaimed are opened under suitable con- 
trols and the cash turned over to the general cashier to be merged with 
other company funds and deposited in the bank. Unclaimed Wages ac- 
count is credited and a suitable subsidiary ledger record is set up. If 
the wages are later claimed, payment is made by voucher and charged to 
Unclaimed Wages. 

If the unclaimed wages are in check form, the cashier indorses the 
check to himself as cashier, as follows : 

Pay to the order of John Doe, Cashier 
(Signed) John Doe. 
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Below this is written a cross-reference to the document which carries 
the original credit to Accounts Payable — Unclaimed Wages account. 
The cashier then deposits the check in his Payroll Cash account. 

Sometimes unclaimed wages are turned over to a representative of 
the personnel department, who makes delivery a pretext for the initial 
call to check on the reason for absence. In such cases, signature on the 
signed receipt turned in by the personnel representative should be care- 
fully compared with the signature on the employee’s service record. 

When all transactions are completed, as above, the net total of the 
payroll minus the credit to Unclaimed Wages is balanced with the file 
of signed receipts. 

Auditing the Payroll. The bank statement for the Payroll Cash 
account is reconciled or audited regularly by the controller’s department 
or some auditing staff other than the one which prepares the payroll rec- 
ords and checks. Duplicate bank deposit slips stamped by the bank, 
pages of the bank register, pages of the completed payrolls, and any 
voided checks are all forwarded promptly to the controller or auditor. 
The latter obtains bank statements and paid checks directly from the 
bank. Upon receipt of the bank statement, the total of the several 
deposits for each payroll period as shown on the bank statement is 
checked against the corresponding payroll totals after due allowance is 
made for deductions retained by the company. Canceled checks from 
the bank and voided checks from the payroll department are sorted to- 
gether into one numerical sequence. Missing numbers are listed from 
information shown on the payroll, and this list of outstanding checks is 
used in reconciling the balance per bank statement with the balance per 
bank register (the latter normally being zero). Checks outstanding an 
undue length of time are followed up with a request that they be cashed. 

Detailed spot audits of the Payroll Cash account are made by the 
staff of the internal auditing department from time to time. Among 
the points covered by the internal auditor are the following : 

1. Compare the canceled checks with corresponding items on the in- 
dividual annual earnings record with respect to name of payee and 
amount 

2. Make an examination of indorsements by checking with original 
signatures on employee’s service record 

3. Determine that payments are made at authorized rates 

4. See that all extensions, computations, and footings are correct 

5. Insure that duplicate payments are not made 

6. Check for proper approval of all allowances for absence 

7. Determine that deductions are correct and made as required by 
law or as authorized by the employees 
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It is not intended to suggest that each payroll is audited in detail 
each week. At most test checks are made regularly with detailed audits 
of different departments at odd intervals. 

QUESTIONS 

1. List the deductions from payrolls required by law in your state assum- 
ing an employer has a staff of 20 full-time employees. 

2. Assume an employer desired to set up a fund for payroll taxes withheld. 
Prepare entries assuming a gross payroll of $15,000 ; federal income tax 
withheld $2,800; old age insurance contributions $210; and disability 
insurance withheld $70. 

3. What is meant by merit-rating as it relates to unemployment compen- 
sation insurance? 

4. List seven state or federal regulatory or tax bodies which might on 
occasion audit the payrolls of a manufacturer. 

5. Recognizing the many outside agencies concerned with payrolls, list the 
basic essential information that you would expect to find in a well- 
maintained system of payroll accounting. 

6. Many states providing for merit-rating under the unemployment com- 
pensation laws have tax rates ranging from 0% to 2.7%. Accordingly, 
on a payroll of $1,000,000, a tax saving of $27,000 is possible. Indicate 
how adequate payroll accounting can contribute to minimizing unem- 
ployment compensation taxes. 

7. Which of the following fringe benefits should be included in the base 
upon which payroll taxes are calculated: vacation pay, holiday pay, 
overtime, shift premiums, bonuses, pension contributions, premiums on 
employee insurance ? 

8. An employer of eight or more employees for a stipulated period during 
any year is taxable for both federal and state unemployment compensa- 
tion taxes. 

a) Discuss the relationship between the federal and state unemployment 
compensation taxes. 

b) To what extent has the federal unemployment compensation law 
accomplished the purposes for which it was passed ? 

9. What are the functions of the payroll department ? 

10. The completion of the payroll registers marks the end of the payroll 
department's task. To whom are these records transferred and what 
purpose do they serve in each instance ? 

11. How is a change in payroll status (hiring, firing, raise, transfer, etc.) 
reflected in the payroll records ? 
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LABOR COSTS 


Accounting for Labor Costs. Labor distribution accounting begins, 
roughly speaking, where payroll accounting leaves off. The purpose of 
the latter is to lay the basis for the payment of wages and salaries to the 
employees. By contrast labor distribution is strictly a cost function in 
that it assigns payroll costs to costs of production and distribution. The 
final step in payroll accounting is the creation of a charge to a Payroll 
account and a credit to a liability, Payroll Accrued, which is liquidated 
on payday. The aim of labor distribution is to break down the charge 
to Payroll, to show its component parts, and then to make the distribu- 
tion entry to close out the payroll account. 

Accounting for labor costs consists of identifying time spent in pro- 
duction with the product or, in the case of indirect labor, with depart- 
mental activity. By translating time into dollar equivalents, it is pos- 
sible to determine the cost added to the product by the direct labor 
required to produce it, and to measure the effects of indirect labor on 
departmental costs. This process of analysis is also freq uently referred 
to as “labor distribution.” Its effect is to charge direct labor to the 
product through work in process and indirect labor to manufacturing 
overhead. 

Objectives of Labor Costing. Labor costing is of primary interest 
to management which wants to know what it is getting for its labor 
dollar. By contrast, labor itself is concerned mainly with total earnings 
and, with some exceptions, gives little or no thought to questions of labor 
costs. From management’s point of view the objectives of labor costing 
may be stated to be : 

1. To identify direct labor with product costs 

2. To use, where desired, direct labor as a basis for overhead applica- 

, tion through an overhead rate based on labor cost or labor time 

3. To use data on direct and indirect labor as a basis for control of 
efficiency of operations 
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The third objective involves a proper relationship between volume of 
production, quality of product, and compensation to the employee. 
Proper job classification and merit rating may help to secure labor best 
fitted to a given task. Control over quality and volume of production 
depends, however, upon many factors, some quite intangible. Among 
tangible factors may be cited efforts on the part of management, through 
scientific time and motion studies, to determine fair time allowances for 
each labor operation. When properly set, these time allowances become 
standards with which the actual time taken may be compared. Any dif- 
ference represents relative efficiencies either better or worse than the 
standard. Thus the labor time data may be used as a means of mea- 
suring labor efficiency. 

Direct Labor Defined. For cost accounting and control purposes it 
is necessary to differentiate between direct and indirect labor, often re- 
ferred to as productive and nonproductive labor, respectively. The gen- 
eral rule is tliat direct labor is spent in actual production of the product, 
i.e., labor immediately identifiable with product costs. This means that 
to constitute direct labor it must be capable of being charged either to a 
job order or to a process depending on whether a job cost or process 
cost system is involved. 

The amount at which the product charge is recorded represents the 
regular rates of pay either hourly or piece rates or other form of incentive 
pay. There is some question whether special premiums, bonuses, over- 
time payments, workmen's compensation insurance, and social security 
taxes on direct labor should themselves be considered part of direct labor 
cost. In practice some companies treat these items as supplementary 
direct labor charges, while others absorb them through manufacturing 
overhead. 

Indirect Labor Defined. Indirect labor represents auxiliary work 
done in connection with product manufacture. It is labor not identifi- 
able with the cost of a specific product, but which performs essential 
services. It includes all labor in service departments as well as auxiliary 
labor in producing departments. Examples of indirect labor include all 
workers in such departments as the storeroom, factory office, and build- 
ing maintenance. It also includes certain workers in producing depart- 
ments, such as departmental foremen, timekeepers, clerical assistants, 
and mechanics. 

Difficulty of Segregation. It is evident that the distinction between 
direct and indirect labor may sometimes be difficult to establish. Where 
fully automatic machinery is used, the worker becomes in effect a ma- 
chine tender. The machine alters the size or shape of the product while 
the worker merely feeds the machine at intervals and makes minor ad- 
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justments. For example, the question might be raised whether a worker 
at a modern loom in a textile plant is a weaver (direct labor), a machine 
adjuster (direct labor), or a repair man (indirect labor). 

Modern production technique has forced a reconsideration of what 
constitutes direct labor. It is clear that if a man is tending a productive 
machine his labor is as direct as the labor of one producing goods manu- 
ally. Frequently trade terminology may influence the classification. In 
the above example the worker may be a weaver or a machine tender 
according to trade terminology, and in both cases be direct labor, but if 
he is a repair man or setup man, he may be classified as indirect labor. 

Timekeeping as Basis for Labor Costing. For cost purposes a job 
record or work report is used as the basis for the distribution of the pay- 
roll. The prime functions of this phase of timekeeping are : ‘ 

1. To know the quantity of work done on each job 

2. To know the cost of the work done 

The time of workers in a shop may be kept by themselves, by their 
foremen, by a traveling timekeeper, or by a stationary timekeeper. No 
universal rule can be laid down as to who should keep time since indi- 
vidual circumstances govern the problem. 

Duties of Timekeeper. In general, a timekeeper’s responsibility cov- 
ers four types of activity: 

1. Handling of time cards in the shop 

2. Preparation of time tickets for the payroll or cost department 

3. Production reporting 

4. Production planning 

The timekeeper’s duties include among other duties the preparation of 
daily time tickets, checking the correctness of each item on the time 
ticket except the rate and earnings, turning over each day’s time tickets 
to the payroll department the following morning, maintenance of a cumu- 
lative record of quantities produced by operations, and obtaining 
the foreman’s approval on job tickets. In addition, he may be required 
to maintain certain departmental stock records, report daily production 
and absenteeism, and assist in inventory taking. 

Types and Forms of Time Tickets. The source of all labor classifi- 
cation entries is a work record, usually a time ticket specifying for a 
given operation the number of hours spent on production or pieces or 
both. Essentially a time ticket is an authorization to the worker to per- 
form a given operation and at the same time a means of accumulating 
data as to earnings or labor costs or both. 
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For the purpose of labor cost accumulation and production control, 
many forms of time tickets are used. In continuous process production, 
it is possible to combine the payroll record with the time ticket, since 
the worker in all likelihood is doing the same work continuously. In 
general, however, the following conditions may prevail, covering the 
issuance of time tickets : 

1. A single ticket issued covering an entire payroll period. Sometimes, 
one ticket may be issued for an entire job, with the proviso that if 
the job is not finished by the end of the payroll period, the ticket 
must be turned in at that time and a new one obtained. 

2. A new ticket issued each day. If more than one job is worked on 
in the course of a day, the distribution of the time to each job is 
indicated on that ticket. 

3. Separate tickets for each job worked on each day (unit tickets). 

4. Time sheets used as a basis for producing punched tabulating cards. 

5. Group or gang sheets to keep time for a group of workers. 

Single ticket for a payroll period. The use of a single ticket 
for an entire payroll period is advisable only in those cases where a 
worker is doing the same work regularly. It is, therefore, not advisable 
in the case of job order industries. Where this system is used, however, 
a separate payroll procedure must be developed, since payroll and labor 
cost procedures are independent functions. 

A variation of the above scheme consists of issuing a separate ticket 
for each order. The operator keeps the ticket until the order is com- 
pleted. Figure 56 shows completion of the work on Wednesday. Hence 
the word ‘‘Final” is checked. All tickets must be turned in whether the 
job is completed or not at the end of the payroll period, so that the 
resulting labor costs may be checked against the payroll records. 

Single ticket for each day. Where a single ticket is used to 
show labor distribution in the course of a day, it is so designed that it 
shows the operation or order number, the start and ending time, the 
elapsed time, and, in some cases, the rate, and the labor cost (Figure 
57). The advantage of this system is that the clock record is on the 
same form as the labor distribution, making comparison and reconcilia- 
tion easier. However, any instructions concerning the work to be done 
must be shown on a separate form. 

Unit tickets. Figure 58 shows a form of time ticket representing 
a high degree of flexibility. A separate ticket sometimes called a unit 
ticket is issued for each job each day. Thus a worker turns in during 
the day as many tickets as there were jobs worked on. The ticket in 
question contains all information necessary for payroll as well as labor 
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cost calculations. Much of the information is preprinted. The em- 
ployee's number and name are imprinted from an Addressograph sten- 
cil. The time issued and returned is stamped by an electric clock. The 
bottom portion as to quantity and hours is filled in by the timekeeper, 
rates and extensions by the payroll department. 



Figure 56. Job Order Time Ticket 


Checking Time Cards. At the end of a shift when the clock cards 
have been rung out by employees, they are forwarded to the payroll 
department. If payment is made strictly on the basis of time worked, 
the timekeeper's detailed time tickets for operations performed by each 
individual employee are reconciled each day with the in-and-out clock 
card, or other attendance record. Any difference in time is investigated 
at once and charged ‘ to some such departmental expense account as 
“Lost Time,'' if it is found not to be chargeable to production. Thus 
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total productive hours plus lost time reported for cost accounting pur- 
poses balance with total hours reported for payroll purposes. At the 
time of this reconciliation, the hourly rate may be posted to the time 
tickets preparatory to computing job labor costs. 



Figure 57. Combined Clock-Card and Job Time Ticket 

If payment is made on a piecework or bonus basis, the timekeeper’s 
detailed tickets constitute a basis for calculating pay. The pertinent data 
should be either posted each day to the in-and-out clock card, or other 
attendance record, or at least checked against it. 

When the actual hours on the daily time cards are checked by the 
payroll department against the time clock markings on these cards, the 
propriety of job charges on the cards is reviewed. 

Disposition of Time Tickets. The time or piecework tickets, after 
reconciliation with payroll data, are turned over to the cost department. 
All such tickets are posted to their proper shop orders through some 
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form of columnar distribution sheet or by means of some other suitable 
distribution medium, in order to determine the exact labor costs on 
each individual work order. 
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Figure 58. Unit Labor Cost Ticket 


Preprinted Time Tickets. Some concerns, upon receipt of bills of 
materials or blueprints, have a time setter prepare a time card for each 
operation or each job. He shows the time allowed for the operation 
and the machine or group of machines on which the operation is to be 
done. The time card then serves both as a work assignment and as a 
record of time actually spent on the job, as compared with the time 
originally estimated. This method is used particularly where premiums 
are paid for beating the standard. 

Another arrangement is handled by the production department. 
With each manufacturing order the production department sends the 
factory an envelope containing all necessary piecework labor tickets to 
complete the order. These tickets show details of operations, quantity 
to make, and piecework rate. The only information left to be put on 
the tickets in the factory is the operator's number and elapsed time, and 
possibly particulars as to materials used. Figure 59 is an example of 
such a ticket prepared on a ticketograph. Usually these tickets are pro- 
duced with the aid of a complete master set of addressing plates or sten- 
cils, one plate or stencil for each direct labor operation and a set of 
plates for every regular stock item. When an item is to be put into 
production, the production department selects the set of plates for that 
item, prefixes an auxiliary plate showing the quantity to be manufactured 
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and the order number, and prints the labor tickets from them. By this 
method all direct labor operations are controlled, as no operation can be 
performed without one of these printed time tickets, no pencil-written 
time tickets being honored by the payroll department. 



459 13 

459 13 

459 13 

459 13 

459 13 

459 13 

459 13 

459 13 


12J4 47/ 

12J^ 47/ 

12J^ 47/ 

41, 

i2>i 47/ 

12’^ 47/ 

12Ji 47/ 

12^ 47/ 


09 

01 

18 

04 

06 

12 

05 

5134 


P FT 

LABEL 

Fc m 

S D F CL 

H m 


BUirON 

COAT 

OFFI^ 

COAT 


P FT 




H BTHl 

■ 

BurroN 


HHHHI 

HHHH 



bhhh 

IBlIliHH 

o 


m Fr 

JHGLE 

COL OM 

FL SO 

■ 

BTS ON 

IftIM 

COAT 


459 13 

459 13 

459 13 

459 13 

459 13 

459 13 

459 13 

459 13 


lan 47/ 

47/ 

12J^ 47/ 

iz>i 47/ 

47/ 

12’-1 47, 

12J^ 47/ 

12’4 47/ 


02 

12 

09 

03 

14 

16 

01 

5134 


m FT 

J^SLE 

COL ON 

FL SD 

BH, 

BTS ON 

TRIM 

COAT 


. 







FACTORY 


Figure 59. Preprinted Direct Labor Ticket 


Pricing Elapsed Time. Time may be extended on the basis of 
actual pay rates of individual employees, or at average rates for closely 
associated groups of employees. If individual rates are used, these rates 
must be transcribed to the job tickets from master rate cards showing 
the current authorized rates. Extensions may then be made through the 
use of prepared tables, tabulating equipment, or calculating machines. 

Steps in Accounting for Labor. The procedure in accounting for 
payrolls and labor distributions is basically the same whether manual or 
mechanical methods are employed. The following represent the func- 
tions that must be performed to accomplish the accounting objectives : 

1. The daily or weekly time tickets are segregated for direct labor and 
indirect labor. This sorting is also done for each department or cost 
center. Totals are entered daily on a departmental payroll analysis. 
The analysis may of course be made weekly or even monthly. 
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2. Totals of time tickets are checked against totals on the payroll 
register sheets. 

3. The time tickets for direct labor are further sorted by jobs, classes 
of products, operations, or processes; totals for each subclassifica- 
tion are computed and posted to job cost sheets or process accounts. 

4. The time tickets for indirect labor are sorted by departments or cost 
centers, and within each cost center by classes of indirect labor 
established for the plant. 

5. Postings for indirect labor are made on a weekly or monthly basis. 
If weekly overhead reports are required, the posting is done weekly. 
This is preferable to monthly posting if overhead is to be promptly 
and adequately controlled. 

6. Totals of direct labor charged to production and of indirect labor 
charged to overhead are checked against total earnings for the same 
period shown by the payroll register sheets. 

A simple form of departmental payroll analysis is shown in Figure 
60. Its purpose is to summarize, day by day, the amount of direct and 
indirect labor. At the end of the month the departmental totals are 


Labor Distribution Summary 

For Month of — 

Department 

Total 

Payroll 
for Month 

Direct 

Labor 

Indirect 

Labor 

A 

B 

C 

D 

etc 


00 

^ 3 /, 000 

00 

^ / 5 ;ooo 

00 

Totals 

^5/0,000 


^ 35 ‘o,ooc 


/ 60,000 



Figure 60. Monthly Departmental Labor Record 


brought together in a single labor distribution sumniary (Figure 61), 
which then serves as a basis for a journal voucher summarizing the labor 
distributions : 

( 1 ) 

Work in Process $xx.xx 

Manufacturing Overhead . xx.xx 

Payroll Accrued .... $xx.xx 

To distribute direct and indirect labor for the montli. 
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' Figure 61. Summary or Recapitulation Labor Sheet 


Whenever a payroll period ends and the audited payroll is approved, 
a voucher is prepared which, when recorded in the voucher register, 
produces the following entry : 

( 2 ) 

Payroll Accrued $xx.xx 

Vouchers Payable $xx.xx 

Social Security Taxes Payable xx.xx 

To record workers’ earnings for week ending . 

The liquidation of the payroll results in an entry in the check register 
as follows : 

(3) 

Vouchers Payable $xx.xx 

Cash , . . . $xx.xx 

To record disbursement of payroll for week ending . 

The above three entries comprise the entire cycle of operations for 
payroll accounting and labor distributions in highly simplified form. 
Many variations are possible. For example, entry ( 1 ) above may be 
varied by introducing departmental work in process accounts or sub- 
dividing work in process according to cost elements. More often, how- 
ever, the method is varied because the payroll entry and the distribution 
entry are prepared by different departments. In such cases a clearing 
account, Payroll or Payroll Clearing, becomes necessary: 

( 1 ) 

Payroll $xx.xx 

Payroll Accrued $xx.xx 

To summarize payroll register for the week. 
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( 2 ) 

Work in Process $xx.xx 

Manufacturing Overhead xx.xx 

Payroll $xx.xx 

To distribute labor costs. 


In this way the debit to Payroll is offset by a credit in the distribution 
entry. Whichever method is used it is to be understood that the debit 
to Work in Process is supported, as explained above, by postings to 
individual job cost sheets or process accounts. The debit to Manufac- 
turing Overhead is similarly supported by debits to individual overhead 
accounts and also to departmental expense accounts. 

The following illustration reveals a more complex situation. A 
voucher is used with parallel columns for the weekly payrolls and a 
grand total column. The monthly summary entry to record the payroll 
liability might then appear as follows: 

Payroll ... $110,000.00 

Reserve for Vacation Allowances 8,000.00 


Federal Old Age Benefits Tax Payable 

$ 1,050.00 

Withholding Tax Payable 

5,000.00 

Accounts Receivable — Employees 

Group Insurance .... 

92.00 

Loans 

20.00 

Tool Kits 

42.00 

Uniforms 

15.00 

Accounts Payable — Sundry 

Badge and Locker Deposits 

7.00 

Employees’ Saving Bonds 

260.00 

Garnishees ... 

29.00 

Hospitalization 

11.00 

Vouchers Payable (or Payroll Accrued) 

111,474.00 


To summarize general and factory payrolls. 

The above entry shows that the total earnings of employees for the 
month amounted to $110,000, exclusive of vacation pay of $8,000. 
However, after various deductions, there remained a net amount of 
$11 1,474 to be disbursed to employees. The first deduction is for federal 
old age benefits and represents the amount deducted from employees 
earnings at the rate of 1^% of gross earnings up to a maximum of 
$3,600 earned in any one year. Since 1^% of $110,000 is $1,650 it 
is evident that some employees are no longer subject to deductions in 
the current year. The amount so withheld is a liability and is payable 
to the federal government. 

The withholding tax deduction for federal income taxes is made in 
accordance with statutory requirements and information furnished by 
the employee concerning exemptions claimed. The amounts withheld 
are liabilities and are liquidated in the following month by remittances 
to an approved depository. 
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The credit to the account Accounts Receivable — Employees is made 
up of a number of subcredits. The entire group represents advances 
made by the company on the employees* behalf for which it reimburses 
itself on pay day. In this instance the company has paid group insurance 
premiums, has loaned money to employees, furnished tool kits and uni- 
forms. For all these items it has previously charged the above account 
which is being liquidated in whole or in part through these payroll de- 
ductions. 

Accounts Payable — Sundry, representing a miscellany of liabilities 
of the employer other than trade creditors, is also subdivided to show 
the particular deduction made. Badge and locker deposits will have to 
be refunded to the employee upon termination of his employment. The 
other credits represent amounts deducted which must be turned over 
by the employer to third parties in accordance either with statutory re- 
quirements or voluntary agreements between employer, employee, and 
some other agency. Thus the employer at the proper time must pur- 
chase government savings bonds and turn them over to the employee. 
He must turn over to the proper authorities the amounts deducted under 
garnishee proceedings ; and he must turn over to the Blue Cross or other 
designated agency the amounts deducted for hospitalization and other 
medical benefits. The net credit resulting, after taking account of the 
deductions, is made to Vouchers Payable or Payroll Accrued. 

Vacation Allowance. The treatment of vacation pay, illustrated 
above, is in keeping with the prevailing practice of extending vacation 
pay benefits to production workers as well as administrative employees. 
When vacation pay or allowances were restricted to the latter group of 
employees, they were normally recorded as expense when paid. Because 
of the general practice of covering all employees under arrangements 
for vacation pay, a monthly accrual is necessary. Certainly, with regard 
to factory workers, this is a substantial cost and should be recorded when 
incurred. The employee earns the right to vacation pay allowance 
throughout the year and cost accountants generally consider the cost as 
representing manufacturing overhead which should be incorporated in 
computing the cost of production. 

Thus, each month or each pay period, in connection with costing 
labor, there is included a debit to Manufacturing Overhead — ^Vacation 
Allowances in the amount of the portion of estimated annual vacation 
pay attributable to this period’s operations. The credit is to the Reserve 
for Vacation Allowances. 

When the voucher is prepared for the payment of the payroll, the 
gross value (before payroll taxes) of any vacation pay to be disbursed 
is debited to the Reserve for Vacation Allowances. 
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Employer’s Payroll Taxes. In addition to acting as a collector of 
taxes for the federal government, and in some jurisdictions, for the 
state and local governments as well, the employer is liable for federal 
social security taxes. These include old age benefit taxes at the rate 
of lj54% of wages paid to a maximum $3,600 per year employee and 
federal unemployment insurance tax of 3% of wages paid to a maxi- 
mum of $3,000 per year per employee with a maximum credit of 90% 
of the latter tax for contributions made under state unemployment com- 
pensation tax laws. Employers are also liable for state unemployment 
compensation taxes levied under a range of rates with a maximum of 
3% and under varying conditions of qualification and merit- rating 
credits varying according to the separate laws of the forty-eight states. 

These payroll taxes are incurred as an incident to employing labor. 
Logically, the payroll taxes on direct labor can be looked upon as an 
addition to direct labor cost, the tax on indirect labor as a charge to 
manufacturing overhead and the tax on marketing and administrative 
payroll, a marketing and administrative expense. However, the pre- 
vailing practice is to charge manufacturing overhead for all payroll taxes 
on factory direct and indirect labor similar to the procedure used in deal- 
ing with compensation insurance. The payroll taxes attributable to 
marketing and administrative salaries are treated as marketing and ad- 
ministrative expenses. 

Using the payroll information shown in the previous journal entry, 
a journal voucher could be prepared showing : 

Manufacturing Overhead $3,150.00 

Federal Old Age Benefits Tax $1,050.00 

Federal Unemployment Insurance Tax . . . 210.00 

State Unemployment Compensation 1,890.00 

Federal Old Age Benefits Tax Payable $1,050.00 

Federal Unemployment Insurance Tax Payable 210.00 

State Unemployment Compensation Tax Payable 1,890.00 

To set up liability for employer’s payroll tax for month of . 

The entry resulting from the decision to charge payroll taxes accrued 
on direct labor as an additional labor charge would be as follows : 


Work in Process — Direct Labor . $2,000.00 

Manufacturing Overhead — Indirect Labor 1,150.00 

Federal Old Age Benefits Tax Payable ... $1,050.00 

Federal Unemployment Insurance Tax Payable 210.00 

State Unemployment Compensation Tax Payable . . 1,890.00 


The figures used in the debits to Work in Process and Manufacturing 
Overhead have been arbitrarily determined for the purpose of this 
illustration. 

Labor Distribution Entry. To carry the illustration on page 208 
further, the same company shows a distribution entry in the following 
form : 
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Work in Process — Direct Labor 

$77,500.00 

Manufacturing Overhead — Indirect Labor . . 

. . 21,000.00 

Engineering Overhead 

6,000.00 

Sales Expense .... 

. . 2,500.00 

Administrative Expense ... 

. . 2,500.00 

Time Study Expense 

500.00 

Payroll ... 

To record labor distribution for the month. 

. . . $110,000.00 


Short Cuts in Labor Costing. The possibility of simplifying labor 
cost routine is one that must be studied anew in each plant. The major 
possibilities in this respect are: 

1. Combining payroll and timekeeping records 

2. Use of mechanical equipment to produce several required records in 
a single operation 

3. Use of various types of mechanical equipment to simplify timekeep- 
ing and cost routine by preprinting standard information on time 
tickets, by abolition of time tickets, etc. 

Combining Clock Record and Labor Distribution. Conventional 
methods call for in-and-out clock record and use of separate time tickets. 
This makes it necessary for two sets of clerks to handle the records and 
then to reconcile the figures obtained by each section. By combining 
both types of record into a single form, reconciliation of labor charges 
and payroll earnings becomes automatic. Figure 61 is an example of 
such a combination, but in order to make it more flexible, the different 
sections of the ticket are arranged in the form of detachable stubs. This 
is illustrated by Figure 62 which shows, by means of clock punchings, 
that the employee in question worked 7.2 hours. The time stubs also 
add up to the same number of hours, thus providing an .automatic check 
on the accuracy of earnings and the labor distributions. 

After the time has been checked and approved by the foreman, the 
tickets are sorted by employees within departments and earnings posted 
to employees’ earnings cards. The cost coupons are then separated and 
sorted by departments and account charges. The resulting figures are 
next posted to a departmental labor distribution sheet. The sum total 
of all the charges in all departments must again be balanced against the 
payroll control sheet. At the end of the month, labor charges are totaled 
by adding the columns on the labor distribution sheets. Grand totals for 
the labor distribution sheets, payroll control sheet, and employees’ earn- 
ings cards are now in balance. 

Another form of combining payroll and labor distributions is to pro- 
duce the figures for each in a single operation. Use of mechanical equip- 
ment predominates in such cases. It can be done through the use of 
peg boards or various machines developed from the adding machine, 
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the typewriter, and the cash register. All these devices are equipped 
with special form-feeding mechanisms to handle payroll and, where de- 
sired, labor distributions. What the machine does is to accumulate 




Figure 62. Combined Clock Record and Cost Coupons 


labor distributions while payroll data are fed into it. When the payroll 
forms have been completed, totals of labor distributions are automatically 
obtained from the registers contained in the machine. 
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Another mechanical approach to the problem requires the use of 
punched cards which are fed into sorting and tabulating machines. The 
former sort the cards to any desired groups or classes while the tabu- 
lators produce the totals for each group or subgroup. 

QUESTIONS 

1. What distinction is there between direct labor and indirect labor? 

2. What is the relationship between timekeeping, payroll accounting, and 
cost accounting ? 

3. It should be evident that labor costing involves extensive record keep- 
ing. Discuss the following short cuts in labor costing : 

a) Combining payroll and timekeeping records manually prepared 

b) Mechanical equipment to produce the required records in a single 
operation 

c) Abolition of time tickets 

d) Key sort cards 

e) Punched cards 

4. What are the arguments for and against (a) accruing vacation pay 
during the fiscal year, (6) during the period in which the employee 
qualifies for vacation? 

5. Should overtime and night shift bonuses for direct workers be treated 
as a direct labor charge or included as overhead? Discuss the merits 
of each method. 

6. What is the purpose of the labor distribution sheet? 

7. Explain the cost accounting treatment of payroll taxes levied upon and 
paid by the employer. 

8. Assume a factory shut down of two weeks for the vacation period. Dis- 
cuss the cost accounting treatment of the vacation pay as well as the 
fixed manufacturing overhead of the plant for the two-week period. 

9. List the steps in accounting for labor costs. 

10. Some cost accountants maintain that in process costing there is no dis- 
tinction between direct and indirect labor. Do you agree ? Explain. 

11. The costing of labor is essentially the step of functionalizing the entry 
for payroll made in the voucher register. Explain by illustrative pro- 
forma journal entries. 

12. Should a company which operates a job order cost system charge over- 
time to the orders on which the overtime work is done or should the 
overtime be charged to an overhead account and distributed to all orders 
worked on during the period ? 



chapter 11 

ACCUMULATION OF 
MANUFACTURING OVERHEAD 


Manufacturing Overhead. Manufacturing overhead embodies all 
items of production cost exclusive of raw materials and direct labor. 
The latter two items combined are termed prime cost. Superimposed 
upon prime cost is a class of indirect or general expenses which, though 
pertaining to manufacturing, cannot be charged directly to the product. 
These expenses are termed manufacturing overhead or burden. For 
example, in the manufacture of bronze bushings to customer specifica- 
tions, the raw material cost of bronze castings can be definitely ascer- 
tained. Likewise direct labor cost involved in machining castings can 
be computed. But it is impossible to identify as part of the cost of 
these bushings the exact cost of supervision, production control, power, 
and many other services all of which are essential elements of a well- 
organized plant. 

The term burden is commonly used as a synonym for manufacturing 
overhead. It is a collective term that includes all items of manufacturing 
expense. Other synonyms are factory expense, plant expense, plant and 
service expense, factory overhead, and oncost. By whatever name the 
expenses are known, they represent one of the most important topics in 
the field of cost accounting. 

A distinction mu^t be made between actual and applied overhead. 
Because of reasons to be explained in a later chapter, actual overhead is 
rarely charged to the product through Work in Process. Instead it is 
customary to use so-called overhead rates wdiich may be established on 
the basis of actual or predetermined expenses. Through the use of these 
rates overhead may be charged or, in the technical phrase, applied to 
the product in the first instance. The amount so applied is then com- 
pared at convenient intervals with the actual or historical expenses. It 
is clear therefore that indirectly the actual overhead is reflected in prod- 
uct costs through the overhead rates, and for this reason the actual over- 
head is frequently referred to, in the literature of cost accounting, as 
indirect expense. 
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Accounting for Manufacturing Overhead. There are four steps 
in accounting for manufacturing overhead. The first is concerned with 
the proper accumulation of expenses in primary accounts. These are 
the natural accounts representing objects of expenditure. The second 
step distributes the primary accounts to departmental accounts. This 
is a process of junctional classification of accounts on the basis of the 
purpose achieved or function performed. The third step, which in a 
sense is quite independent of the other two, is the application of the 
overhead to the product by charging work in process at the appropriate 
overhead rate. The fourth step consists of disposing of the dilference 
between actual and applied overhead, i.e., the overapplied or under- 
applied expense, through any one of a variety of methods. In this chap- 
ter the accounting for actual overhead only is being considered. Con- 
sideration of steps two, three, and four mentioned above is deferred to 
the next two chapters. 

Controlling Account. Since even a rough subdivision of accounts 
produces a great many of them it is best to keep them in a subsidiary 
ledger which for convenience is referred to as a primary expense ledger 
or manufacturing overhead ledger. Similarly, it is considered good 
practice to establish a subsidiary departmental overhead ledger when- 
ever the number of departments becomes large. In this way the major 
ledgers are relieved of a great many accounts, both primary and depart- 
mental. The relationships may be illustrated as follows: 



Note that there is one controlling account for the two ledgers. The 
same information is contained in both, but it is arranged in different 
ways. By the use of special devices it is possible to combine the two 
subsidiary ledgers into one, but in general a separation of the two is 
advisable. The primary expense ledger furnishes the basic information 
concerning actual overhead for use in operating statements, particularly 
those intended for external consumption. The departmental overhead 
ledger is of special interest to foremen, supervisors, and top manage- 
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merit since it furnishes the data concerning the costs of operating the 
various departments. 

Primary Expenses 


Subdivision of Primary Expenses. A typical subdivision of pri- 
mary manufacturing overhead is shown below. It is part of the official 


classification recommended for use 
dustry. 

31. Salaries and Wages 

32. Operating Supplies 

33. Other Factory Expenses 

34. Rendered Service 


in the electrical manufacturing in- 

35. Maintenance 

36. Fixed Charges 

37. Power, Heat, and Light 

38. Sundry Expenses 


The above accounts are major primary account groupings which re- 
quire further subdivision and even sub-subdivision, as shown in Figure 


63. 


Controversial Manufacturing Overhead Items, A divergence of 
opinion exists among accountants and managers in industry with respect 
to certain manufacturing overhead items. The principal controversial 
items are as follows : 

1. Administrative expense 

2. Interest on plant investment 

3. Depreciation on basis of reproduction cost value instead of on origi- 
nal cost basis 

4. Depreciation on assets fully written off 

5. Taxes of various classifications 

General Administrative Expense. Many authorities contend that 
the primary functions of an industrial company are production and dis- 
tribution; and that administration is merely a service, a facilitating 
function. Under this position, costs of administering a business are 
allocated or apportioned between production and distribution in line 
with administrative time and effort devoted to each of the two primary 
functions. By allocating a portion of general administrative expense to 
manufacturing, the expenses of the latter function are increased. This 
increase must eventually be reflected in higher overhead rates which 
find their way through the Work in Process account into work in proc- 
ess, finished parts, and finished goods inventories, before winding up 
in cost of sales. It is readily seen, therefore, that administrative ex- 
penses are capitalized to the extent that they are charged to inventories. 

Interest on Invested Capital. Except for comparative cost pur- 
poses, discussed in a later chapter, there are today few accountants who 



Ch. 11 ACCUMULATION OF MANUFACTURING OVERHEAD 217 


Subgroup 31. Salaries and Wages 

311 Supervision 

3111 Supervision 

3112 Foreman and Assistants 

3113 Inspectors 

312 Clerical Employees 

313 Service Employees 

3131 Elevator and Crane Operators 

3132 Stockkeepers and Helpers 

3133 Tool Cut Attendants 

3134 Helpers and Laborers 

3135 Railway Employees 

3136 Chauffeurs and Garagemen 

3137 Overtime Allowances 

Subgroup 32. Operating Supplies 

321 Fuel Consumed 

322 Nondurable Tools 

323 Shop Supplies 

324 Inspection and Supplies for Lighting and 
Electrical Equipment 

325 Office Supplies 

Subgroup 33. Other Factory Expenses 

331 Personal Service 

3311 Accident Service 

3312 Hospital Service 

3313 Employees’ Education and Work 

3314 Employees’ Representative 

3315 Employees’ Suggestion Awards 

3316 Employment Bureau 

3317 Personnel Service Research 

3318 Restaurant Operations 

3319 General Welfare 

332 Unassigned Transportation and Packing 
(Incoming) 

333 Packing (Outgoing) 

334 Shop Losses 

339 Sundry Other Manufacturing Expenses 

3391 Rearrangement of Equipment 

3392 Telephone and Telegraph 

3393 Traveling Expense 

3394 Plant Protection 

3395 Grounds and Gardens 

3396 Instruction of Apprentices 

3397 Other Manufacturing Expenses 

Subgroup 34. Rendered Service 

341 Purchasing Department 

342 Receiving Department 

343 Storeskeeping Department 

344 Shipping Department 

Subgroup 35. Maintenance 

351 Building and Structure 

3511 Office Buildings 

3512 Other Buildings 

3513 Structures 

3514 General Service, Piping, and Wiring 

352 Machinery and Tools 

3521 Machinery 

3522 Electrical Apparatus 

3523 Ovens and Furnaces 

3524 Conveyor Equipment 


3525 Small Tools 

3526 Electrical Accessories 

3527 Molds, Pe», Punches, Dies, and 
Special Toms 

3528 Metal Flasks 

353 Foundations 

3531 Foundations for Machinery and 
Electrical Apparatus 

354 Furniture and Fixtures 

3541 Factory Fixtures and Equipment 

3542 Furniture and Appliances in Factory 
Office 

355 Transportation System 

3551 Roads and Sidewalks 

3552 Railway Tracks and Overhead 
Equipment 

3553 Rolling Stock 

3534 Automobiles and Trucks (Gas) 

3555 Electric Vehicles and Trailers 

3556 Other Conveyances 

356 Patterns 

Subgroup 36. Fixed Charges 

361 Depreciation 

362 Taxes 

369 Other Fixed Charges 

3691 Insurance, Property 

3692 Rentals 

3693 Accident Compensation 

3694 Shop Vacation Allowance 

3695 Group Insurance 

3696 Supplementary Compensation 

3697 Taking Inventories 

3698 Establishment Charges Liquidated 

3699 Pensions 

Subgroup 37. Power, Heat, and Light 

371 Operating Employees 

3711 Supervision 

3712 Clerical Employees 

3713 Service Employees 

372 Operating Supplies 

3721 Fuel Consumed 

3722 Steam 

3723 Water 

3724 Lubricants 

3725 Nondurable Tools 
3728 Other Supplies 

373 Maintenance 

3731 Buildings 

3732 Steam Plants 

3733 Engines and Turbines 

3734 Electrical Plant 
3739 Other Maintenance 

374 Fixed Charges 

3741 Depreciation 

3742 Taxes 

3743 Insurance 

3744 Rentals 

3745 Assessed Charges 
379 Other Operating Expenses 

Subgroup 38. Sundry Expenses 

381 Assessed Charges 

382 Expense Credits 


Figure 63. Subdivision of Primary Expense Accounts 
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believe in the propriety of charging interest on investment, imputed in- 
terest as it is called, as part of the cost of production. Such imputed 
interest may be an important factor where large inventory values are 
tied up for long periods, as is the case in aging processes for tobacco 
inventories, bonded liquor, etc. Advocates of the scheme are found 
among economists who maintain that each factor of production, land, 
labor, and capital must have its reward in the form of rent, wages and 
salaries, and interest, respectively, before there can be any talk of profits. 
The case for inclusion of interest has been well stated by the Cotton- 
Textile Institute, Inc. : ^ 

Believing that the continued operation of a manufacturing enterprise which 
persistently fails to return a normal current rate of interest on the investment is 
economically unsound, that an industry generally so situated could not hope to 
attract new capital, and that investors are not justified in incurring the risks 
incident to the conduct of a manufacturing enterprise unless its returns exceed 
current interest rates, we have included in the overhead budget a charge for 
interest at 6% on the amount of capital normally required in the conduct of the 
business. 

The details of the development of the interest charge consist of determining 
the value of the normal inventories of cotton, stock in process, finished goods, 
supplies, cash, etc., which a conservative estimate would indicate as the minimum 
necessary for efficient conduct of the business. Interest at 6% is then computed 
on the principal amount thus established. All of this interest charge is distributed 
as an item of overhead. . , . 

However, interest on investment is not a deductible expense for the 
purpose of computing federal income taxes, and if included in the ac- 
counts would have to be eliminated when preparing the tax returns. 
The best thought seems to lean to the idea that if such interest is to be 
shown at all, it should be treated as a partial distribution of net profits 
rather than as a charge to cost of production. This would involve an 
analysis of net profit into its component elements in order to reveal to 
management the relative earning capacity of the business. Thus if the 
net profits amounted to $100,000, such an analysis might be presented 
as follows : 

Net profits per books 

Less interest on investment (6% on $1,000,000) 

True profits of business .... 

With this sort of analysis management is immediately put on notice 
that 60% of the profits of the business are really a return on the invest- 
ment, something that could presumably be earned elsewhere without 

1 A Method for Predetermining Costs in Cotton Yarn Mills, 1930, p. 41. 


$100,000 
60,000 
$ 40,000 



Ch. 11 ACCUMULATION OF MANUFACTURING OVERHEAD 219 


undertaking entrepreneurial risks. Thus the true earning capacity of 
the business is revealed to be only $40,000. 

It must be understood that if interest is actually charged in the ac- 
counts, it is capitalized and thus produces a profit figure different from 
the situation when no interest is charged. 

Depreciation on Reproduction Cost. In place of the interest con- 
troversy a new controversy has arisen. This is concerned with depre- 
ciation on replacement value instead of on the traditional cost basis. 
The idea is not precisely new but has been given increased significance 
as a result of inflationary pressures generated in the years immediately 
following World War II. Briefly, the argument is to the effect that 
because of greatly increased prices for capital goods, the business must 
recover in its selling price, through the depreciation charge, the replace- 
ment value of such goods during their service life. Failure to increase 
the depreciation charge to compensate for the increased cost of replace- 
ment, it is argued, overstates the profits during the expansion phase of 
the business cycle. Since an increase in price has the effect of decreasing 
the purchasing power of money, it is contended that the profits are 
largely illusory, that they give, in other words, the impression of being 
larger than they really are. Thus the increased prices of both capital 
and consumer goods and the decrease in the purchasing power of the 
dollar are really two aspects of the same thing, the effect being to make 
the profits appear larger than they really are. 

Against the above arguments must be urged two main considerations. 
The first is to the effect that many responsible accounting bodies, 
notably the American Institute of Accountants, have repeatedly urged 
adherence to the cost basis for depreciation and valuation.^ In fact, the 
Institute has stated that depreciation is a process of allocation, not of 
valuation,^ meaning that the purpose of the depreciation charge is to 
assign, that is, allocate, to the different accounting periods their shares 
of the original cost of the asset. Second, it cannot be repeated too often 
that depreciation accounting has nothing to do with replacement of 
assets. The latter is a matter of prudent fiscal policy pursued by top 
management, including the board of directors and the executive com- 
mittee. Whether depreciation is recorded on the books of the business 
on the basis of historical cost or replacement value, or whether it is 
recorded at all has nothing to do with the physical replacement of the 
asset. The biggest depreciation reserve in the world cannot buy a 
morning newspaper, let alone new machinery and buildings. Only cash 
or promises to pay cash can replace new assets. 

2 Accounting Research Bulletin 33, also memorandum of October 4, 1948. 

• Accounting Research Bulletin 20 (Special). 
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The desire to recover in the selling price of the product the present 
high costs not only of fixed assets but of material, labor, and services 
is a valid objective. It rests on a basic postulate in accounting of match- 
ing costs of a period against revenues of the same period. To the extent 
that assets are retired and replaced with higher-priced equipment, this 
objective is in fact realized, since the replacement value becomes the 
actual cost. To the extent that buildings, machinery, and equipment 
need replacement a year or five years or ten or fifteen years from now, 
the argument is invalid, since there is no assurance that present high 
costs will prevail in the future ; nor does it consider technological changes. 
In fact, should prices of durable producers’ goods fall, the whole question 
of depreciation on replacement value would become academic. Whether 
or not the company has increased its depreciation charges, increased 
selling prices during the expansion phase of a business cycle do take 
place, and hence these increases may provide the sinews for the replace- 
ment of assets. 

Another argument for depreciation charges based on increasing re- 
placement costs urges that in this way less funds are available for divi- 
dends. However, this argument fails when it is remembered that a 
business can dissipate resources in many ways other than through pay- 
ment of dividends. It may spend money on increased salaries for 
officers or on excessive advertising particularly of the institutional type. 
The net result may well be that even with increased depreciation there 
may be no funds when the time for asset replacement arrives. 

In summary, it may be said that the cost basis for depreciation is a 
logical one, that it produces results in conformity with “generally ac- 
cepted principles of accounting” and is consistent from year to year. 
The replacement value basis produces fluctuating depreciation charges. 
It may be used outside the records for purposes of determining selling 
prices of goods and in cases of sale of the property itself. In such cases 
an appraisal by responsible appraisers furnishes the needed data. 

, Depreciation on Assets Fully Written Off. Many writers in the 
field of accounting theory have from time to time posed the problem of 
depreciation on assets which have already been written off through regu- 
lar depreciation charges but which are still functioning. The approach 
has been mainly by way of the accounting and bookkeeping problems 
involved. Two suggestions have been offered : 

1. Stop further depreciation. Once the asset is written off, no more 
depreciation should be taken. This is the position of the Internal 
Revenue Bureau. 

2. Reappraise the life of the asset and restore the asset on the books 
in the light of the new facts. 
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World War II has given a new edge to the problem. Under so- 
called certificates of necessity, war contractors were permitted to amor- 
tize, that is, write off war plant facilities over a period of sixty months, 
or even less if the war lasted less than five years. In consequence, many 
manufacturers came out of the war with relatively new plants already 
written off against war contracts. These plants were in excellent condi- 
tion and good for some years of service. 

The argument most commonly presented in favor of restoring the 
asset on the books is that depreciation is part of the cost of an article ; 
that without this charge the article is undercosted and therefore under- 
priced. In this way, the manufacturer of a depreciation-free plant has 
an unfair advantage for the remaining life of the plant over others who 
must perforce charge depreciation. On the other hand, it is argued 
that the profits are in reality smaller than they appear to be where no 
depreciation charge is made. Whether these arguments are valid can 
be answered only by referring again to the uses to which the resulting 
cost information is to be put. For profit and loss determination, in- 
cluding inventory valuation, the argument is merely another version 
of the interest on investment idea. It is up to management to analyze 
the profit picture, to ascertain the constituents of profit and the general 
background by which they were arrived at and to govern itself accord- 
ingly, As long as management realizes that no depreciation has been 
charged, it may then proceed to declare dividends or to set prices in 
the light of that knowledge. For purposes of budgeting, planning, and 
cost control it makes little or no difference whether depreciation is or 
is not charged. The main argument therefore centers around pricing 
and special situations. The fear is that by undercosting and under- 
pricing his goods a manufacturer may spoil the market for the others in 
his industry and eventually even for himself. The argument is not 
nearly as strong as it may sound, since in many industries all competing 
manufacturers or certainly most of them were doing war work and 
amortizing their wartime facilities under certificates of necessity. The 
whole question shows once more the peculiar connection between ac- 
counting and economics in relation to the business community and the 
conflict between long-range and short-range viewpoints. 

Taxes. Taxes as an element of manufacturing overhead whether 
related to real property tax on plant land and buildings or personal 
property taxes on equipment and inventories present no problem in their 
treatment in cost accounting. But the treatment of payroll taxes, income 
taxes, and sales and use taxes as parts of manufacturing overhead has 
yielded some differences of opinion. With regard to payroll taxes, most 
companies include these taxes either as manufacturing overhead or as 
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general and administrative expense. Some companies treat the payroll 
tax on direct labor as an additional direct labor cost. 

The American Institute of Accountants in Accounting Research 
Bulletin 23 indicates that income taxes are expenses which should be 
allocated as are other expenses. It can be argued from this that federal 
and state income taxes should be included as a part of cost by allocating 
a portion of these taxes to manufacturing overhead. However, most 
companies treat federal income taxes as “deductions from net profit 
before taxes” in the profit and loss statement. 

The increased adoption of sales and use taxes by state and local 
governments justifies their consideration. Generally this type of tax 
attaches to some commodity or service. The general practice is to in- 
crease the cost or expense incurred by the amount of the tax. Where 
the tax is paid in connection with the acquisition of a fixed asset, it is 
capitalized in that asset. 

Items Included in Manufacturing Overhead. Aside from the con- 
troversial items discussed above, there may still be some question as to 
what items should specifically be included in manufacturing overhead. 
The inclusion of certain items depends in the first instance on the limits 
of what are to be considered the manufacturing processes. Here it is 
entirely a question of the cutofif points. For example, does manufactur- 
ing overhead cease with the completion of the last operation, that is, 
with the completion of the product, or with its transfer to the finished 
goods stockroom, or after passing through the shipping room, or even 
at a later stage? The choice in each case depends somewhat on the 
nature of the industry and upon a concept of where responsibility for 
the expense is considered to rest. To some extent the answer depends 
also on the type of cost system. For instance, a plant doing primarily 
job order work might follow costs on a job through the shipping room 
and right up to the loading platform. In process plants it may be more 
convenient to cut off manufacturing overhead when the product is 
delivered to finished stock where it becomes the responsibility of the 
sales department. 

Departmental Account Classification 

Purpose of Departmentalization. A manufacturing plant is laid 
out along departmental lines primarily for production purposes, in order 
to : 

1. Segregate basically different processes of production 

2. Secure the smoothest possible flow of production 

3. Establish lines of responsibility for physical control over production 
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In general, a manufacturing department is one in which manual and 
machine operations are performed directly upon any part of the commod- 
ities produced. These departments are also referred to as producing 
departments. More specifically, producing departments are those whose 
costs may be charged to the product because they have contributed 
directly to its production. 

Service departments are those not directly engaged in production, 
but which render particular types of service for the benefit of other 
departments. In some instances, the services furnished benefit other 
service departments as well as the manufacturing departments. Note 
that commodities and jobs manufactured do not pass through service 
departments. But the expense incurred in the operation of service de- 
partments represents a part of the total manufacturing overhead that 
must eventually be absorbed in the product through the medium of over- 
head rates. 

Names of manufacturing departments depend on the nature of the 
industry and the type of work performed. In a plate glass factory, the 
manufacturing departments are mixing, melting, polishing and grinding, 
wareroom-uncut stock, and wareroom-order cutting. The manufactur- 
ing departments in a cement mill are stone crushing, raw grinding and 
mixing, coal crushing and pulverizing, kiln burning and cooling, finish 
grinding and storing, and packing and loading. 

In many cases, for cost application purposes, producing departments 
are subdivided to form cost centers. Where two or more operations 
are performed in a department, such subdivision increases the accuracy 
of overhead rates and product costs. 

Names of service departments vary with the nature of service ren- 
dered. Some service departments are common to all industrial con- 
cerns, as, for example, storesroom expense, factory cost accounting, 
factory timekeeping, and ])ayroll. Small plants may have only four or 
five plant service departments. As the size and scope of the plant in- 
crease, an expansion of service departments occurs to the point where 
a single company may have many service departments. Thus, a typical 
list might be as follows : 

1. Steam Plant 9. Laboratory 

2. Power Plant 10. First-Aid 

3. Building Expense 11. Employment 

4. Shop Maintenance 12. Production Planning 

5. Engineering 13. Cost and Payroll 

6. Drafting 14. Tool Storage 

7. Inspection IS. General Factory Administration 

8. Testing 
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Content of Departmental Overhead Accounts. For effective con- 
trol of departmental operations it is necessary to subdivide the total 
expense of a department so as to localize costs. To this end, primary 
expense accounts are broken up and allocated to departmental accounts. 
Hence, a good many expense accounts are common to all departments. 
The following represents a simple classification of frequently used de- 
partmental expense items: 


Superintendence 

8. 

Light 

Inspection 

9. 

Heat 

Other indirect labor 

10. 

Power 

Repairs 

11. 

Taxes 

Indirect material 

12. 

Depreciation 

Factory supplies 

13. 

Insurance 

Trucking 

14. 

Miscellaneous 


Again it must be emphasized that subdivision can take place to almost 
any degree desired. Thus, there may be half a dozen kinds of indirect 
labor; many items, such as repairs, taxes, depreciation, are subdivided 
to show separate operating costs of building and of machinery and equip- 
ment. Insurance may represent different kinds of coverage (fire, pay- 
roll holdup, or workmen’s compensation) subdivided according to 
building insurance, insurance on equipment, and on inventories. 

Recording Manufacturing Overhead 

Overhead Accumulation. Manufacturing overhead accumulation 
refers to the procedures necessary to record the expenses in the double- 
entry records. Several steps are necessary to effect this : 

1. Documentation; i.e., the preparation of original vouchers or docu- 
ments to support the transaction 

2. Entry in some journal 

3. Posting to ledger (control account and subsidiary ledger) 

4. Distribution of accounts by departments through analysis 

For the purpose of explaining the procedure for overhead accumula- 
tion it may be convenient to classify overhead into the following four 
categories : 

1. Indirect material 

2. Indirect labor 

3. Voucher register charges 

4. Fixed charges 

Indirect Material. Accounting for indirect materials is, in effect, a 
by-product of materials accounting. Briefly, the material requisitions, 
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constituting the original documents, are sorted by direct and indirect 
material classifications and summarized on some form of summary of 
materials consumed. The latter forms the basis for a controlling journal 
entry in the factory journal charging, among others. Manufacturing 
Overhead and crediting Stores. The entry is posted in the usual way 
to these controlling accounts. In addition, the various stores accounts 
in the stores ledger are adjusted through the “issued” and “on hand” 
columns. An additional step is, however, necessary. First the indirect 
material requisitions must be sorted by supply account classifications, 
subtotaled, and posted to the primary expense ledger. Next, the same 
requisitions are analyzed by departments and posted to the departmental 
expense ledger. In place of the latter an overhead distribution sheet 
may be used. This sheet shows the primary overhead classifications 
and also the departmental charges in compact form and is illustrated in 
the next chapter. 

In this way all steps have been taken to insure the complete account- 
ing for indirect materials issued from stores. Indirect materials pur- 
chased directly for special use are treated below under voucher register 
charges. 

Indirect Labor. This category too has already been covered in con- 
nection with labor distributions. In the case of indirect labor, the orig- 
inal document is the time ticket, clock card, or other evidence of time 
spent. Through the labor distribution, using the original documents, 
the charges to the appropriate accounts are established. Manufacturing 
Overhead is debited and some account such as Payroll Accrued or Fac- 
tory Payroll credited. Detailed postings to the indirect labor classifica- 
tions are then made in the primary overhead ledger and, after depart- 
mental analysis, to the departmental overhead ledger or to the overhead 
distribution sheet directly. 

Voucher Register Charges. The next category of charges to manu- 
facturing overhead comes through the voucher register or whatever 
medium is used to record purchases. So far as factory overhead items 
are concerned, they consist for the most part of direct purchases of ma- 
terials and services. The former represent indirect materials and sup- 
plies ordered for use in a specific department. These do not go through 
the routine of being sent to the storeroom and then being requisitioned. 
An example in point is drafting room supplies. Purchased services are 
represented by purchased power, light, heat and repairs (if done by 
some outside agency). 

The accounting routine is analogous to the procedure explained in 
connection with the voucher register. Original evidences of the trans- 
actions are the vouchers authorizing the entries in the register. These 
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vouchers are of course backed by purchase orders (except for such re- 
curring items as light and power bills, rent, etc.), shipping documents 
and receiving reports. Before they can be entered, the following in- 
formation must be at hand : 

1. The control account to l^e charged (in this case Manufacturing 
Overhead) 

2. The primary overhead account to be charged 

3. The departmental distribution 

The first two are ordinarily indicated on the voucher. The third 
item may or may not be shown on the voucher. If not, it is usually 
supported by a schedule showing the distribution. In the voucher regis- 
ter itself, there is ordinarily found a column for manufacturing over- 
head, subdivided into three parts for subaccount code, ledger folio, and 
amount. The control account is of course posted from the columnar 
total in the register in a lump sum at the end of the month. The sub- 
accounts may be posted from day to day to the primary expense ledger. 
The departmental distributions, however, pose a problem. Where, as 
in the case of rent and power bills, only one invoice a month is received, 
the distribution can be indicated on the voucher in accordance with 
some prearranged plan. If, however, several invoices are received or 
expected during the month, affecting the same expense account, the 
distribution may be deferred to the end of the month in the interests of 
securing greater economy of time and effort. A detailed discussion of 
overhead distribution is reserved for the next chapter. 

Depreciation. The basic source record for charging depreciation is 
the plant ledger, also referred to as a property ledger or plant and equip- 
ment ledger (Figure 64). It is usually kept by the general, not the 
cost, accounting department. Hence the latter depends on the general 
accounting department for its information. The equipment ledger card 
shows all information that has any bearing on the asset in question. 
This includes, among other items, a description of the asset, location 
of each unit of machinery and equipment, code number, and name. The 
purpose of this classification is to enable the cost department to allocate 
depreciation and property insurance to the proper departments when the 
monthly primary overhead distributions are made. 

Each card shows a single unit of equipment and the entire set of 
cards is controlled on the general ledger by an account variously called 
Plant and Property, Buildings and Equipment, or Machinery and Equip- 
ment. The hand written information appearing on the card is punched 
into the card according to the code classification. This makes it possible 
to sort out quickly any desired information at any time. In many types 
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Figure 64. Dual Tabulating Card for Property Accounting and Depreciation Accounting 
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of equipment records space is provided, either on the face or the reverse 
side, for memorandum entries covering maintenance. This is valuable 
statistical information and has a bearing on the general question of the 
expense of upkeep of the machine and the time of replacement of the 
asset. 

It is to be noted particularly that the record shows the annual or 
monthly depreciation charge for each unit of equipment. This is vital 
information for the cost department. The general accounting depart- 
ment probably closes its books annually and hence makes only annual 
entries on the record. The cost department, however, must have the 
information monthly in order to prepare cost reports for use of manage- 
ment. Accordingly, the general accounting department sorts its cards 
by departments or cost centers and prepares for each department a list 
of equipment situated therein together with the original cost or other 
value and the amount of the monthly depreciation charge. On the basis 
of the latter information the cost department prepares a monthly journal 
voucher which may read as follows : 


Manufacturing Overhead . . . ... . $xx.xx 

Allowance for Depreciation — Machinery and Equipment $xx.xx 

To charge monthly depreciation on machinery and equipment. 


The above entry is posted in the usual way to the general accounts. 
In the primary overhead ledger, subaccount Depreciation on Machinery 
and Equipment is debited. In the departmental overhead ledger, the de- 
partmental subtotals on the equipment list are posted to their respective 
accounts. In this way all accounting requirements are satisfied. Similar 
analyses provide the information for charging depreciation on buildings 
and also on equipment used in the sales and general administrative de- 
partments. 

It must of course be evident that the monthly preparation of the lists 
mentioned above is a tedious and time-consuming task, even where 
mechanical sorting of one kind or another is employed. Hence, in many 
instances the cost department uses the same figures for depreciation 
month after month with a final adjustment made at the end of the year 
based on exact figures revealed by the plant ledger. This is done in 
order to speed up monthly cost statements ; also by using the same figures 
monthly, it is possible to prepare the depreciation journal vouchers 
any time during the month and have them posted and out of the way 
when the end of the month rush is on. Of course, by this means the 
monthly statements may be slightly inaccurate. The general accounting 
department, in an effort to secure greater exactness, may, however, 
issue from time to time revised lists containing two types of adjust- 
ments : 
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1. Monthly adjustments to depreciation schedules for changes in plant 
assets 

2. Adjustments resulting from alterations, overhauls, and reappraisals 

As to the first of these, it is a simple matter to add to the depart- 
mental lists the new equipment installed and remove the old equipment 
retired and thus arrive at a new valuation and depreciation for each de- 
partment. Since asset changes in a particular department do not occur 
very often, this task is a minor one. The situation is a little more com- 
plex in the case of alterations, overhauls, and reappraisals either of asset 
values or of the estimated useful life. 

In the case of alterations and overhauls it becomes a question of 
capitalizing or charging to revenue. The usual tests for capital charges 
apply here. For the sake of convenience many companies have estab- 
lished ‘‘house rules'’ for the guidance of the accounting personnel in 
deciding whether a given repair is to be considered a period charge, 
i.e., a charge to profit and loss, or whether it is to be capitalized. Thus, 
for example, one concern has established rules as follows : 

1. Any asset expenditure (repair, purchase, etc.) amounting to $75 or 
less is to be automatically charged to revenue. 

2. Over $75 but under $250, the chief accountant or other designated 
person is to decide whether to capitalize or charge to revenue. 

3. Expenditures amounting to $250 or over are to be automatically 
capitalized. 

Even with these rules there is always the possibility that the internal 
auditing section may decide a given case contrary to the rules announced 
in the company manual. 

Insurance. An insurance register is necessary to provide a detailed 
record of each policy, to show the monthly write-off of prepaid insurance 
to expense, and to establish the expense distribution to the several divi- 
sions of the business. The form illustrated (Figure 65) provides all 
this information conveniently. Each group of policies relating to the 
same type of insurance coverage may be listed on a separate page, or, 
where there are not many policies, blocks of five or ten lines may be 
assigned to each group. In this way each page or each block on a page 
refers to a specific expense account, and analysis may be made by groups. 
The right half of the register provides space for a complete month-by- 
month record of write-offs and a final summary of total expired and 
total unexpired insurance at the end of the year. The sum of the last 
two items should, of course, equal the sum of the new insurance pur- 
chases and the total brought forward from the prior year. This pro- 
vides a valuable check on the accuracy of the detailed computations. 
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With a register of the type shown in Figure 64 it is necessary to 
start a new one each year by bringing forward unexpired time and 
dollar balances from the old to the new register. The advantage of 
the twelve monthly columns is that they automatically provide the 
amount of monthly expiration, since the totals for each month are likely 
to vary. 

Expenditures for insurance premiums for all types of coverage are 
charged to a Prepaid Insurance account. The insurance register fur- 
nishes monthly the information for the journal voucher debiting Manu- 
facturing Overhead and crediting Prepaid Insurance. The voucher in- 
dicates which subaccount or accounts are to be charged in the primary 
overhead ledger. Because of the many different kinds of insurance 
coverage requiring different departmental distributions, special work 
sheets may become necessary. 

Workmen’s compensation insurance is handled in a special way. An 
employer who buys such coverage is asked by the insurance company 
to estimate the annual payroll for each type of occupational risk. On 
the basis of this estimate the insurance company calculates an advance 
premium and issues the policy. Two or more times during the policy 
year a payroll auditor representing the underwriter verifies the figures 
and in due time the insurance company adjusts the premium figure. 
Many companies underestimate their payroll figures in order to minimize 
the advance premium; hence, the adjustment is usually in the form of 
an additional bill. A simple example of how the additional premium is 
calculated follows : 


Estimated Payroll for the Year June 1, 1952 to June 1, 1953 



Payroll 

Rate per 100 

Amount 

Class A 

. . $12,000.00 

$4.29 

$514.80 

Class B . 

. . . 6,000.00 

3.2S 

195.00 

Class C 

. . . 3,000.00 

.75 

22.50 

Totals 

$21,000.00 


$732.30 


On December 1, 1952 the payroll auditor ascertains the following 
facts : 


Month 

Class A 

Class B 

Class C 

Total 

June 

$ 2,100.00 

$1,000.00 

$ 700.00 

$ 3,800.00 

July 

2,200.00 

1,200.00 

900.00 

4,300.00 

August 

2,400.00 

1,400.00 

800.00 

4,600.00 

September 

2,300.00 

1,500.00 

1,100.00 

4,900.00 

October 

2,600.00 

1,800.00 

1,200.00 

5,600.00 

November 

2,800.00 

1,800.00 

1,300.00 

5,900.00 


$14,400.00 

$8,700.00 

$6,000.00 

$29,100.00 

Rates per $100 

$ 4.29 

$ 3.25 

$ .75 

- 

Adjusted premium . . 

$ 617.76 

$ 282.75 

$ 45.00 

$ 945.51 
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The additional premium due is then calculated as follows : On the 
basis of the actual payroll figures the total premium amounts to $945.51. 
Because six months have elapsed since the issuance of the policy, one 
half of the advance premium ($366.15) may be applied against the 
amount due. Hence the company will receive a bill for additional pre- 
mium covering the first six months of $579.36 (the difference between 
$945.51 and $366.15). This invoice after audit and vouchering is then 
entered in the usual way charging Insurance Prepaid and crediting 
Vouchers Payable. At the end of each month, specially prepared work 
sheets furnish the figures for the monthly expirations of insurance in- 
cluding workmen’s compensation. Assuming, for the sake of illustra- 
tion, that no other insurance is being carried, the work sheet for the 
monthly expirations would appear as in Figure 66. These are computed 
on the basis of historical figures at the regular premium rates. When 
the expirations and the additional premium are posted, the ledger ac- 
count would then appear as follows: 


INSURANCE PREPAID 


6/1 Advance payment 

. $ 732.30 

6/30 Expired ... . 

.... $ 127.84 

11/30 Additional payment . 

579.36 

7/30 

. . 140.13 



8/30 

. . . 154.46 



9/30 “ . .. . 

155.67 



10/30 “ . . 

179.04 



11/30 

. . . 188.37 



Balance 

366.15 


$1,311.66 


$1,311.66 

12/1 Balance 

$ 366.15 




It is apparent therefore that on December 1 the prepaid account 
shows the correct prepayment of compensation insurance. However, 
prior to the entry of the additional premium, the account showed a credit 
balance. This was because the debit side was based on an estimated 
payroll, the credit side on actual figures. In addition the accounts reflect 
a liability for the additional premium and, of course. Manufacturing 
Overhead and other controls are debited monthly for the respective ex- 
pirations. Finally the monthly expirations are distributed to depart- 
mental accounts as explained in the next chapter. 

An alternative to the method demonstrated above is to calculate an 
average premium rate and apply it to the estimated actual payroll each 
month. This method is particularly favored where monthly journal 
vouchers are prepared in advance. It necessitates, of course, an adjust- 
ment whenever the books are closed. 

Taxes. The taxes discussed under this heading are those that may 
generally be considered as either operating expenses or part of the cost 
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of production. This would exclude therefore all taxes based on income 
as well as sales and excise taxes for which the concern acts as merely a 
collecting agent. It does, however, include the so-called payroll taxes, 
representing the social security deductions made by the employer and 
also the amounts contributed by him. 

The most common taxes take the form of a tax on real and personal 
property. These are generally levied by municipalities on the basis of 
annual assessment rolls and published rate schedules. When the tax 
bill is received it is charged against an accrued tax account. Meanwhile 
the cost department must prepare a monthly journal voucher calculating 
the tax applicable. The controlling entry might take the following form : 

Manufacturing Overhead .... $xx.xx 

Marketing Expense xx.xx 

General Administrative Expense xx.xx 

Taxes Accrued . $xx.xx 

To accrue real and personal property taxes for the month of . 

After postings to the general ledger are completed, postings to the 
primary overhead ledger are in order. In the manufacturing overhead 
ledger, there may be one or more expense accounts for taxes depending 
on the degree of subdivision desired. After that, departmental dis- 
tributions are required. 

By following the above procedure it is evident that sometime during 
the year there is a debit balance in the account, at other times a credit 
balance. For example, bills may be sent out by the taxing authority in 
March of each year covering the tax for the entire calendar year, the 
tax being payable in two instalments in April and October. A voucher 
is therefore entered in April debiting Taxes Accrued for one half the 
amount. This covers the tax accrual from January 1 to June 30. 
Monthly the cost department, as explained above, accrues the tax. The 
account therefore appears as follows : 


TAXES ACCRUED 


4/1 R. E. tax, first half 

$600.00 

1/31 Accrued 

$100.00 



2/28 

100.00 



3/31 

100.00 



4/30 

100.00 



5/31 

100.00 



6/30 

100.00 


At the end of March a liability of $300 is accrued in the account. The 
voucher entry and payment in April in effect convert the account into 
a prepaid expense account until the end of June at which time the cycle 
repeats itself. 
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Summary of Overhead Accumulation. A number of points need to 
be emphasized by way of summarizing the subject of overhead accumu- 
lation : 

1. No matter from what source overhead originates it always is 
charged to a controlling expense account such as Manufacturing 
Overhead. The same holds true for marketing expense and for 
general administrative expense. 

2. Each charge to a control account must be reflected in a primary 
overhead ledger, one for each of the above controls. 

3. Each charge to a primary overhead account must be analyzed by 
departments and charged to departmental overhead accounts either 
in a departmental overhead ledger or an overhead distribution sheet 
(see next chapter). 

4. All journal vouchers must be supported by original evidences or 
documents : 

a) Indirect material by stores requisitions and resulting summary 
of materials issued. 

b) Indirect labor by time tickets and payroll summaries or labor 
distributions. 

c) Voucher register charges by purchase vouchers. 

d) Fixed charges by journal vouchers or work sheet analyses. 

QUESTIONS 

1. If interest on investment is included as part of manufacturing overhead, 
indicate the effect on cost of production, inventories, and net profit. 

2. Interest on investment is a cost involving no ultimate payment or lia- 
bility and is not based on objective valuation. The financial accountant 
would normally exclude this item, indicating that it does not result in 
an accounting transaction. How does the cost accountant justify the 
charge for interest on investment ? 

3. The use of depreciation on replacement cost of fixed assets is not unlike 
the adoption of Lifo valuation for inventories in the effect on income 
and the balance sheet. Explain. 

4. List four arguments for and four arguments against the use of an esti- 
mate for depreciation based upon replacement cost during a period of 
rising prices. 

5. Manufacturing overhead is incurred to secure production. What pur- 
pose is served in setting up departmental manufacturing overhead ac- 
counts for service departments which are not directly concerned with 
production, thus merely adding another step to the process of assigning 
manufacturing overhead to products ? 

6. Differentiate between a capital charge and a charge to revenue. 

7. Distinguish between a product charge and a period charge. 
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8. Who should determine the cutoff points as between manufacturing over- 
head and other costs — management or the accounting department ? 

9. Explain why, over a period of years in this country, manufacturing 
overhead has tended to become a proportionately larger part of the total 
cost of producing goods. 

10. Your company is considering making application for accelerated depre- 
ciation (5-year basis) for a plant just completed at a cost of $1,500,000. 
The estimated life of the plant under ordinary usage is 30 years. Dis- 
cuss the advisability of adopting accelerated depreciation, considering 
both short-run and long-run implications. 

11. In an effort to increase efficiency the Eagle Manufacturing Corporation 
is considering supplying its employees with a wider range of tools 
than was the practice heretofore. Discuss the following points in con- 
nection with a report to the company on the matter of accounting for 
tools : 

a) Number of accounts kept for tools 

h) Distinguishing characteristics of items charged to each account 

c) Basis of differentiating between tools charged to asset accounts 
and those charged to overhead 

d) Control of tools in the hands of employees 

e) Procedure in distributing tool expense if not directly charged 
j) Depreciation policy on capitalized tools 

12. A manufacturing concern follows the practice of charging the cost of 
direct materials and direct labor to work in process but charges off all 
indirect costs (factory overhead) directly to profit and loss. State the 
effects of this procedure on the concern’s financial statements and com- 
ment on the acceptability of the procedure for use in preparing state- 
ments. 

13. Discuss how you would obtain comparable costs of production of two 
separate manufacturing corporations, “X” and “Y,” engaged in similar 
operations in an industry in which most corporations own their plants, 
in the following circumstances : 

“X” corporation owns its plant — land, buildings, and equipment, 
‘‘Y” corporation occupies a similar factory which it rents. 

“X” corporation pays a yearly interest on borrowed money. 

“Y” corporation is not in debt for borrowed money. 

14. Because of its large volume of business, the Hall Company is operating 
its plant 70 hours a week instead of the 35 hours a week which it usually 
operates. The company computes depreciation on a straight-line basis. 
Because of the increased rate of operation, the treasurer has suggested 
that depreciation rates should be doubled. Discuss this suggestion of 
the treasurer, including a full discussion of the factors that should be 
considered by the company in determining rates of depreciation. Do 
not consider income tax effects. 



chapter 12 


DISTRIBUTION OF 
MANUFACTURING OVERHEAD 


Nature of Problem. The second step in accounting for overhead is 
the assignment of overhead to departments. It is the purpose of this 
chapter to explain departmental distributions, their nature, purpose, and 
methodology. 

In point of fact there are two types of departmental distributions. 
The first may be referred to as a primary distribution and consists of 
charging the primary expenses to departments, either directly or by 
some scheme of allocation. By identifying primary expenses with 
departments it is possible to know what it costs to operate each depart- 
ment. This type of distribution is in the nature of a junctional distri- 
bution which means that, so far as possible, primary expenses are 
directly traced to a departmental activity. 

Another type, known as a secondary expense distribution, involves 
the redistribution of the service department totals to the other depart- 
ments which received the benefit of the services. Carried to its logical 
conclusion this means that all service department totals are closed out 
and all expenses are eventually reflected in the producing departments. 
The purpose of the redistribution is to ascertain the total expense, direct 
and indirect, of operating a department. In turn this total serves as a 
basis for the development of applied manufacturing overhead rates. 

Bases for Primary Overhead Distributions. Ordinarily, expenses 
are distributed, in the absence of specific measurement, on the basis of 
some physical coefficient such as area, cubic content, horsepower, and 
kilowatt-hours. It is necessary therefore to have available a great deal 
of information, among which may be cited blueprints of plant layouts, 
plant and equipment ledgers, and insurance registers — in short, all the 
documentation mentioned in Chapter 11. Items such as building 
depreciation, building insurance, building maintenance, and even build- 
ing taxes are quite commonly prorated on a floor area basis. Heat, 
if it is not meter-measured, may be distributed on the basis of the cubic 
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content of the various departments, or the floor area, or the square 
feet of radiation. Similarly, lighting expense may be prorated on the 
basis of floor area, cubic content, number of outlets, or kilowatt-hours ; 
power may be distributed on the basis of rated capacities of machines, 
machine hours, horsepower hours, or even direct labor hours. 

Limitations of Primary Overhead Distribution. Primary overhead 
distributions represent an attempt to assign manufacturing overhead 
to particular departments either through precise measurement or through 
a process of estimating. Where overhead items can be directly identified 
with departmental operations no particular problem arises, because the 
allocation is determined on the basis of benefit derived and is capable of 
exact quantitative measurement. Thus where departmental meters are 
installed to measure the consumption of light or power the resulting 
cost allocation can be said to be exact. If, however, a single plant meter 
measures the over-all consumption of light and power, the proration 
results in estimated departmental costs for these items. All prorations 
are therefore estimates and as such subject to the limitations of all cost 
estimates. Usually no one basis of proration is free from objection, and 
the cost accountant is bound to effect some compromise between a 
theoretically perfect method and one that is suited to the practical 
exigencies of the local conditions. A distribution of light expense on an 
area basis may be perfectly satisfactory in one plant where the lighting 
system is uniform, and the ceiling heights do not vary. But where some 
departments require special lighting, such as mercury arc, fluorescent, 
or indirect lighting, and where different light intensities are required, 
or ceiling heights vary, obviously an area basis is out of the question. As 
nearly as possible some basis of distribution must be selected that takes 
into account all the factors likely to exert an influence on the behavior 
of the expense in question. To the extent that the cost accountant must 
depart from such theoretical perfection he lays himself open to the ob- 
jection that all such prorations are mere guesswork. The answer is 
that these ‘‘guesses'’ represent the most careful estimates possible under 
the given conditions and are not to be dismissed merely because they do 
not represent more precisely measured data. 

Below are presented some typical accounts and their allocations. It 
is well, however, to keep in mind the above limitations. 

Building Repairs and Maintenance. Building repairs and main- 
tenance are accounted for in one of two ways : 

1. Actual expenses incurred for repairs and maintenance each month 
are charged to a Building Repairs and Maintenance Expense ac- 
count which is prorated at the end of each month. 

2. Use of a maintenance reserve. 
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Building repairs, particularly major repairs occurring irregularly, 
cause pronounced fluctuations in annual maintenance charges. It is 
often desirable to stabilize these charges by anticipating repairs for a 
fairly long term, and prorating such estimates to each cost period. This 
in effect converts maintenance into a fixed charge, since a maintenance 
account is debited whether repairs were made or omitted. The off- 
setting credit is to Allowance for Repairs ; actual repairs are debited to 
this reserve. The above practice is quite common ; steel mills and foun- 
dries often show an account variously called Allowance or Reserve for 
Relining of Furnaces which falls into this group. 

Under both plans, the departmental distribution of repairs and main- 
tenance expense is often made upon an area basis ; i.e., on the area occu- 
pied by each department in the building, expressed as a percentage of 
total area. 

Actually a distinction must be made between repairs performed by 
an outside concern, those performed within a department by persons on 
its payroll, and those performed by maintenance department personnel. 
Repair and maintenance work performed by an outside concern is of 
course represented by invoices indicating the exact nature and location 
of the work done. This makes it possible to charge the expense directly 
to the proper repair and maintenance overhead classification under the 
department receiving the benefit of the work. Where the repair work 
was done in a given department by its own personnel, time tickets 
serve as evidence of the work and produce the proper departmental 
charge when the labor distributions are made. If, however, the repair 
is made by repair and maintenance department crews the procedure is 
slightly different. In such cases the repair department may issue a work 
order to cover the work to be done, provided it is a sizable repair job. 
Such work orders are analogous to production orders in the shop. They 
serve as authorizations to do the work and as a means of collecting 
the costs of the repair work. All time tickets and material requisitions 
must bear the work order number to facilitate posting and make possible 
a computation of the total cost of the work done which is, of course, 
charged to the appropriate account in the department receiving the 
benefit of the work done. 

In many instances no work orders are issued because the work is of 
a minor nature. For example, if a power belt breaks in Department A, 
the foreman of the department asks the repair department for a belt 
lacer. The latter department issues a time ticket to a belt lacer who 
reports to Department A and who, after performing the necessary re- 
pair, has his time ticket signed by the foreman of that department. 
Upon his return to the repair department the ticket is canceled in the 
usual way, and the elapsed time charged to the proper expense account 
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in Department A when the labor distribution is made. If any material 
has been requisitioned it too is charged to the same expense. 

A question that frequently arises is whether any overhead is to be 
charged on these work orders. Practice varies in this respect. In some 
plants it is the custom to charge repair work done with overhead of the 
repair department at a predetermined rate based on labor cost, labor 
hours, or some other convenient basis. In other plants, only jobs re- 
quiring work orders are so charged. In still others, only labor and 
material are charged. In the latter case, the expense of operating the 
repair department must be redistributed on some equitable basis. This 
is discussed later in the chapter in connection with secondary distribu- 
tions. Even where maintenance overhead is charged there is likely to 
be some overapplied or underapplied expense to be redistributed later. 

Building Depreciation. As explained in the previous chapter, a 
property ledger is used to classify plant investment by type of land, 
buildings and equipment, location, and value. Based on this informa- 
tion and the plant layout figures, it is possible to work out a distribution 
of building expense to the departments occupying the building or build- 
ings on an area basis. In some cases a portion of the depreciation charge 
as well as of insurance and taxes is identifiable with a specific depart- 
ment, particularly the power department. In that event the amount re- 
lating to that department is segregated and only the balance distributed 
as shown above. 

Insurance. Insurance consists of several types of coverage against 
losses from different causes. Usually this expense is charged depart- 
mentally on the basis of insurable value in each department. In the case 
of building insurance it may be distributed on an area basis. An illustra- 
tion of insurance distribution is furnished by the Rubber Manufacturing 
Industry : 

Boiler explosion insurance should be applied specifically to all production 
departments utilizing pressure vessels as well as to power departments. 

Fidelity insurance will be charged to those departments whose employees are 
bonded under the schedule at specific cost. 

Payroll robbery insurance should be charged to the payroll department. 

Automobile insurance should be charged according to specific coverage. 

Tornado, use and occupancy, plant explosion, riot and civil commotion and 
elevator insurance cost should be collected with all other expenses to be prorated 
on a floor space basis and spread to all departments, excepting those in the 
power division, which should be charged with their prorata share before the 
floor space overhead distribution is made. 

Taxes. Taxes on buildings are segregated from those on personal 
property. Some taxes may be charged specifically to departmental ac- 
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count. Taxes on personal property should be prorated departmentally 
on the basis of the taxable values in each department. In the case of 
inventories, the stores department may be charged for taxes on raw 
materials, the finished goods warehouse for tax on finished merchandise. 
The latter is ordinarily considered a selling expense. Where taxes on 
work in process are involved they may be prorated on the basis of in- 
ventory values in each department at the beginning or end of the year, 
or better still, on the basis of average inventory values. Taxes on real 
estate (land and buildings) may be allocated departmentally on an area 
basis. Frequently, this is done by charging a service department account 
such as Building Expense and then redistributing the latter on an area 
or some other basis. 

Small Tools Expense. Three basically different methods are used 
to allocate the expense of small tools. At the time of purchase, such 
tools may be capitalized in a Small Tools account, or charged to Stores, 
or charged to some overhead account. 

Under the capitalization method all purchases of small tools are 
capitalized in a Small Tools account which is considered a fixed asset. 
Depreciation is applied in order to establish annual and monthly amounts 
to charge off as expense. This is a difficult method to administer prop- 
erly because of the variation in, and the uncertainty of, the length of 
life of many different small tools. Under this method, the monthly allo- 
cation of small tools expense is similar to that used for depreciation of 
machinery and equipment. 

Another method is to charge stores for all small tool purchases. As 
tools are needed, they are requisitioned and charged to the proper de- 
partment at the end of each month by sorting requisitions departmentally. 

Finally, small tool purchases may be charged to expense at the time 
of purchase. This method is common because of its simplicity. Analysis 
is made of all purchase vouchers which indicate a charge to the account 
for Small Tools, in order to allocate charges to the several departments. 
Analysis may be made from day to day or at the end of the month. 

Patterns, Tools, and Dies. Where patterns, special tools, or dies 
are made for a special job, the entire cost is chargeable to the job. 
Where patterns, tools, and dies are made for changes in a model to ex- 
tend over a period of a year, the charges are amortized on different 
bases. A common method is to charge the expense on the basis of actual 
or estimated production in those departments where the dies are used. 
This expense therefore becomes a direct charge to production. 

Mechanics of Computing Departmental Distributions. The most 
common procedure where a functional distribution is indicated is to 
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express each department’s share as a percentage of the total base and 
then multiply the resulting percentages by the figure to be distributed. 
An example of this method appears below : 

A rent bill of $1,000 is to be distributed departmentally on an area 
basis. The areas in question and the results are shown in the following 
tabulation ; 


Department 

Area in 

Sq. Ft. 

Per Cent 
of Total 
Area 

Prorated 

Amount 

A 

. . . 2,000 

16% 

$ 160.00 

B 

3,000 

24 

240.00 

C 

. . 3,500 

28 

280.00 

D .. .. 

. . . 2,500 

20 

200.00 

E .. .. 

1,500 

12 

120.00 


12,500 

100% 

$1,000.00 


The above method distributes the total rent charge, but it involves 
the calculation of five percentages and the carrying out of five multipli- 
cations, a total of ten computations. In practice the figures would not 
be as simple as those above and would therefore be much more burden- 
some. In addition there may be fifty primary accounts in a department 
and perhaps forty to fifty departments. All of which adds up to several 
thousand computations. Two things can be done to lighten the burden : 

1. Use of unit cost rates to make the distributions 

2. Combining a number of items to be distributed on the same basis 
into a single group 


Unit cost rates. Under this method a unit cost is obtained and 
each department charged for its share of the total on the basis of the 
selected factor of variability. Reverting once more to the example used 
above, the distribution appears as follows : 



Area in 

Unit 

Prorated 

Department 

Sq. Ft. 

Cost 

Amount 

A 

2,000 

$.08 

$ 160.00 

B . . 

3,000 


240.00 

C .... 

3,500 

u 

280.00 

D 

2,500 

ti 

200.00 

E . . 

1,500 

u 

120.00 


12,500 


$1,000.00 

Total rent charge . 



$1,000.00 

Cost per square foot ($1,000 

12, m) 

. $ .08 


Under this method a cost per square foot is first obtained and this 
unit cost is then multiplied by the areas in the respective departments 
to determine the charge to each. This involves a total of only six com- 
putations, one division for the unit cost, and five multiplications. It is 
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obvious that the more departments there are, the greater the saving in 
time and effort to effect the distribution. 

The same principle holds in those cases where the distribution is 
based on value rather than on some other measurement. In these cases 
a percentage relation is involyed. For example, if stores handling costs 
of $3,000 are to be prorated on the basis of dollar value of stores requisi- 
tions processed, the resulting calculation would appear as follows : 


Department 

Value of 
Requisitions 

Percentage 
of Requisition 
Value 

Prorated 

Amount 

A 

$3,000.00 

25% 

$ 750.00 

B 

2,000.00 

<4 

500.00 

C 

4,000.00 


1,000.00 

D 

2,500.00 

it 

625.00 

E 

500.00 

it 

125.00 

$12,000.00 

Total stores expense 

Percentage relation ($3,000 $12,000) 

$3,000.00 

$3,000.00 

25% 


After the percentage relation is established, the figures in the last 
column are derived by applying the percentage to the value of requisi- 
tions in each department. 

Grouping of items. Another type of short cut is frequently pos- 
sible. This consists of taking a number of expense items, lumping them 
together, and making a single distribution of the entire group. An ex- 
ample follows. 

It is required to distribute rent, light, and heat on an area basis. The 
charges to be distributed are respectively $1,000, $400, and $800, a total 
of $2,200. The distribution, on a unit cost basis, appears as follows : 



Area in 

Prorated 

Department 

Sq. Ft. 

Amount 

A 

2,000 

$ 352.00 

B 

3,000 

528.00 

C 

3,500 

616.00 

D 

2,500 

440.00 

E ... 

1,500 

264.00 


12,500 

$2,200.00 

Total charges . . 


$2,200.00 

Cost per square 

foot 

$ .176 


Where this method is to be used it is advisable to group the primary 
expenses according to the factor of variability which is to be used as a 
basis for the distribution. In this way all accounts to be distributed on 
the same basis are immediately available as a unit and can be processed 
together. 
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Departmental Overhead Records. A convenient way to collect de- 
partmental overhead is through the use of a specially designed ledger. 
Each page represents one department. The subaccounts appear across 
the page as columnar headings and present a running analysis during 
the month of the expenses incurred in each department. If desired, a 
duplicate at the end of the month may serve as the foreman’s copy of 
the report of the month’s activity. The totals for each department by 
subaccounts are then carried to the overhead distribution sheet. 

The overhead distribution sheet (Figure 67) presents at a glance all 
expenses of all departments. The departmental overhead ledger may 
feed into it, or the distribution sheet may receive postings directly from 
original sources. In any event, it is an excellent summary in compact 
form of the departmental distributions. The top portion presents vari- 
ous statistical data to be used in making departmental distributions. 
These are followed by the primary overhead accounts which should be 
arranged in the left-hand margin in exactly the same order as they are 
arranged in the subsidiary overhead ledger. In this way, the transfer 
of account balances to the distribution sheet is greatly facilitated at the 
end of each month. The bottom portion shows the service department 
distributions to be explained presently. 

After the subsidiary overhead ledger balances are proved with their 
control account at the end of each month, the balances are transferred 
to the grand total column of the expense distribution sheet. Next, the 
grand total column is added and proved again with the control account 
balance. The totals of each account are then distributed among the de- 
partmental columns. This constitutes the primary overhead distribution. 

Secondary Departmental Distributions. Secondary distributions 
are necessary in order to enable the cost accountant to determine the total 
cost of operating a department, and, more importantly, to build proper 
overhead rates which in turn are used to charge the product. Since the 
product travels only through the producing departments it must absorb 
all the manufacturing overhead, both of producing and service depart- 
ments, during its travels through the producing departments. This 
means that the rates in each of the producing departments must be set 
high enough to assure complete absorption of manufacturing overhead 
under normal conditions. This matter is more fully dealt with in the 
next chapter. 

It should be emphasized at this point that it is not actually necessary 
to redistribute the service department charges in the books of account. 
The total manufacturing overhead remains the same as before the re- 
distribution took place; all that happens is a reshuffling of service de- 
partment charges. Hence it should be borne in mind that the procedures 




Figure 67. Manufacturing Overhead Distribution Sheet 


Ch. 12 DISTRIBUTION OF MANUFACTURING OVERHEAD 247 

explained below take place, for the most part, on the overhead distribu- 
tion sheet as memorandum distributions. If desired, these secondary 
distributions may of course be reflected in the departmental accounts. 

In making the computations, the same short cuts should be used as in 
the case of the primary expense distributions. The unit cost method is, 
in fact, the most logical basis. Aside from the saving in mathematical 
effort there is a distinct advantage in the unit cost method. The unit 
cost in itself has a meaning for the cost accountant, since, by comparison 
with previous periods or against a standard, it gives him a clue as to 
the efficiency of a department. The bottom portion of Figure 67 illus- 
trates the mechanics of service department distributions. 

Bases for Distributing Service Department Overhead. The re- 
marks made concerning the limitations of primary expense distributions 
hold, with added force, for secondary distributions. In short, service 
distributions depend almost entirely on the selection of a proper basis. 
Many bases are available; what is proper in a given instance involves 
consideration of a number of factors such as the nature and amount of 
service rendered by the specific department and the number of depart- 
ments receiving such service. However, it must be emphasized at the 
outset that a use basis is not necessarily a good measure for distribu- 
tion. Suppose, for example, that a first aid station is being maintained 
to take care of casualties in the plant. How should the expense of 
operating this department be distributed? On the number of accidents 
occurring in each department? On the seriousness of the accidents? 
If so, what criteria of measuring the seriousness of accidents are avail- 
able? Suppose further, there are no accidents in a given month. What 
is to be done then? 

The above questions suggest two general principles for the distribu- 
tion of service department expenses : 

1. Distribution on the basis of service received 

2. Distribution on the basis of readiness to serve 

The first method represents a strict use basis. All that is necessary is 
to find a suitable factor that, in the opinion of the cost accountant and 
others concerned, represents a fair basis of measuring the service. The 
second method presents a more difficult problem. In practice it is often 
combined with the first method. In such cases “readiness to serve’' is 
represented by a minimum charge and to it is added a charge based on 
benefit derived. 

More specifically, some of the bases used in effecting secondary dis- 
tributions are in the form of meter readings or engineers’ estimates; 
number of employees, number of time tickets handled, labor hours, labor 
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dollars; area, cubic content, weight; number of material requisitions, 
value of requisitions ; property values ; machine hours, crane hours, and 
truck hours. 

Chain of Distributions. A given department may serve several pro- 
ducing departments as well as other service departments. In such cases, 
the prorations are cumulative in the sense that each successive distribu- 
tion represents a total made up of primary departmental charges and 
secondary charges from other service departments. For example, the 
repair department overhead may be allocated in part to building over- 
head. The latter in turn is distributed in part to the cost accounting 
department, from where a final distribution may be made to producing 
departments. 

When service department distributions are made to other service 
departments, the arrangement of service department columns on the 
overhead distribution sheet must be carefully planned. Those service 
departments which provide the greatest number of distributions to other 
service departments should be distributed first. In passing from left 
to right on the work sheet, each service department has at least one less 
distribution than the column on its left; that is, expense distributions 
are made in column order from left to right in stepping stone fashion. 
As soon as each distribution is computed, it is posted to the overhead 
distribution sheet, thus closing out a specific departmental column. The 
next column immediately to the right is then totaled and this total is 
used in making a distribution to any or all departmental columns to the 
right. When all service departments have been thus distributed, the 
producing department columns are totaled. 

One of the most interesting secondary distributions is that connected 
with the powerhouse. Here different forms of energy are produced, 
each serving a number of uses and requiring different prorations. Fig- 
ure 68 shows roughly the flow of power department costs. The first 
step is to collect the primary charges of the powerhouse independently 
of the remainder of the plant, as though the power division were a 
separate institution. Within the power department, the expenses are 
analyzed and either charged directly to the boiler room and engine room, 
where possible, or else allocated to these two cost centers on some 
equitable basis. 

In the boiler room the number of thousands of pounds of steam pro- 
duced during the month is determined from meter readings ; these meters 
measure the flow of steam to the building heating lines and to steam 
power turbines. Readings of all meters are taken at the beginning and 
end of each month. The total overhead for the month incurred in steam 
production is divided by the number of thousands of pounds of steam 
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produced, which gives a unit cost per thousand pounds of steam. The 
steam consumption of building heat lines and turbines is then multiplied 
by the unit cost to determine the steam cost for the various purposes 
served by the power plant. 

The cost department is given a copy of the monthly steam meter 
readings. From it the cost of producing 1,000 lbs. of steam is calcu- 
lated, making possible the proration of the steam cost as indicated in 
Figure 68. Some of the steam may be used as process steam, as for in- 
stance steam used in blocking felt hats or in producing compressed air. 


POWER DEPARTMENT 



Distributed Distributed Distributed 

departmentally departmentally departmentally 

(kilowatt-hours) (metered) (horsepower-hours) 


Figure 68, Flow of Power Costs Illustrated 


It may also be used for heating one or more buildings, the balance of 
steam being turned into the engine room for conversion to electrical 
energy. The chart indicates the distribution for these three uses on 
the basis of meter readings. In the case of process and heating steam 
final distributions are then made to other departmental accounts on a use 
basis as shown in the chart. In the engine room the total cost of pro- 
ducing electricity is made up of the transferred steam cost from the boiler 
room to the engine room plus the added cost of converting that steam to 
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electricity plus the first allocation of power costs. This grand total is 
then distributed as between electricity used for lighting, for power, and 
for other uses such as testing purposes in the laboratory. Finally each 
of these is distributed departmentally as shown by the chart. 

Reciprocal Distributions. It often happens that services rendered 
by certain service departments are, in part, utilized by certain other 
service departments. Hence, where two or more service departments 
render services to each other, a vicious circle is created in ascertaining 
the amounts to be distributed to each other. The term ‘‘vicious circle’^ 
is applied to this type of problem, because where two departments, A 
and B, are interdependent, it is impossible to know the total overhead 
of A until the distribution of B is complete, but B’s distribution cannot 
be made until it has received its share of A's overhead. 

When service department overhead distributions are made to other 
service departments on a reciprocal basis, no particular arrangement of 
service department columns need be provided on the overhead distribu- 
tion sheet. Those departments not included in the vicious circle are 
distributed first; other departmental overhead is then computed from 
work sheets or other devices. 

In each of the interdependent departments the distribution base is 
reduced to a percentage of the total. For example where man-hours 
are used as a basis for distribution, such man-hours are expressed as a 
percentage of total man-hours. 

The following problem illustrates the method involved in reciprocal 
distributions : 

Primary Overhead Charges 


1. Producing Departments 


Machine Shop 

$29,167.67 


Finishing . 

8,859.80 


Heat-Treating 

7,744.70 


Assembly .... ... 

5,039.54 

$50,811.71 

2. Service Departments 

Engineering 

$ 3,300.00 


Toolroom 

3,700.00 


Storeroom ... 

3,800.00 


Factory Accounting 

. . . 2,100.00 


General Plant 

2,200.00 


Power 

12,000.00 

27,100.00 

Total Manufacturing Overhead 


$77,911.71 


The distributions for the service departments, expressed in percentage 
form, are shown in Figure 69. Obviously, the engineering department 
and toolroom are not part of the vicious circle. 
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Methods for Solving Reciprocal Distributions. Several methods 
are available for solving vicious circle problems. Of these only two 
merit immediate attention : 

1, Method of continued distribution 

2. Method of simultaneous equations 

Method of continued distribution. This method consists of 
closing and reopening the departmental service accounts by successive 
distributions. The steps involved are as follows : 

1. Apply the given percentage to prorate the primary total in the first 
service department. This closes the account and charges the pro- 
rated amounts to other departments. 

2. Apply the given percentages to the second service department whose 
total is made up of primary accounts, plus proration from service 
department No. 1. This closes the second department and charges 
the others including, perhaps, No. 1. 

3. Apply the same procedure to all other service departments. 

4. Repeat a second cycle of operations beginning with department No. 
1, whose total consists at present only of amounts prorated from 
other service departments. In this way the service department 
totals become less and less with each cycle of distributions. 

5. Stop the process at any point where it is felt the resulting figures 
are too small to be of any consequence. 

The entire procedure is illustrated in Figure 70. The vertical totals 
(Figure 70, columns 7 to 1 1 ) represent amounts charged to all producing 
departments from the various service departments. The total of these 
columns is $27,100, showing that all service department overhead is 
accounted for. 


To arrive at the total debits in the service department accounts after 
all redistributions have been made, simply add the various subtotals in 
each of the first four columns of Figure 70 : 


Total from Cycle I 
Total from Cycle II 
Total from Cycle III . . 
Total from Cycle IV 

Storeroom 

$3,800.00 

432.88 

6.52 

.03 

Factory 

Accounting 

$2,100.00 

117.58 

.81 

General 

Plant 

Service 

$2,233.60 

38.34 

.03 

Power 

$12,152.31 

6.33 

.05 

Final totals 

. ^,239.43 

$2,218.39 

$2,271.97 

$12,158.69 


These totals, together with those for engineering and toolroom serv- 
ices, are then distributed to producing and other service departments 
in accordance with the percentages indicated in Figure 69. The results 
are .shown in Figure 71, which represents the lower portion of a com- 
pleted overhead distribution sheet. 



( 8 ) ( 9 ) ( 10 ) ( 11 ) 

Charged to Producing Departments From 
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Figure 70. Work Sheet for Continued Distribution of Service Department Charges 
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Method of simultaneous equations. From the overhead distri- 
bution table (Figure 69), a series of simultaneous equations can be 
formulated as follows : 

( 1 ) Let a = Storeroom overhead including allocations from other 

departments 

(2) Let = Corresponding factory accounting office overhead 

(3) Let c = Corresponding general plant office overhead 

(4) Let = Corresponding powerhouse overhead 


(5) Then 

a = $ 3,800 

+ .0416 + .041c + mid 

(6) 

6 = 2,100 

+ .020c + .006c/ 

(7) 

c = 2,200 

4- .0166 + .003c/ 

(8) 

d = 12,000 + .003a + .032* + .033<r 


Transposing : 

(9) a - .0416 - .041c - mid = $ 3,800 

( 10) b - .020c - .006c/ = 2,100 

(11) -.0166-f c-,md= 2,200 

(12) - .003a - .0326 - .033c -f- c/= 12.000 

By combining equations and eliminating unknowns, the following 
results are obtained : 

a = $4,239.44 c = $ 2,271.97 

6= 2,218.39 d= 12,158.69 

These values are identical to those obtained by the other method. 
However, solution by simultaneous equations is not as practicable as 
other methods. This is especially true where there arc more than three 
reciprocal transfers of interdepartmental service expenses. 


QUESTIONS 

1. Is there an effect on net profit when a faulty distribution of manufactur- 
ing overhead has been made ? Explain. 

2. Discuss three methods of handling small tool expense as an element of 
manufacturing overhead. 

3. The distribution of service department overhead to producing depart- 
ments involves problems not unlike those encountered in determining 
fair bases for distributing the cost of government upon its citizens. Dis- 
cuss the suitability of the following principles with regard to service 
department distribution : 

a) Ability to pay 

b) Benefits derived 

c) Readiness to serve 
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4. What sequence should be followed in distributing service department 
overhead to producing departments ? 

5. What is meant by reciprocal distributions? 

6. What bases would you use for distributing the following service depart- 
ments : 


7. 


a) Powerhouse 

b) Maintenance 

c) Testing laboratory 

d) Employment 

e) Purchasing 
/) Storeroom 
r/) Timekeeping 
h) Payroll 


i) Toolroom 

j) Dispensary 

k) Cafeteria 

l) Internal transportation 

m) Cost accounting 

n) Receiving and inspection 

o) Production control 


What purposes are served by making manufacturing overhead distri- 
butions ? 


8. List the advantages and disadvantages of the nonreciprocal method of 
distribution of service department overhead to producing departments. 

9. Should service department allocations be included in monthly reports 
to foremen ? Why or why not ? 

10. Is any purpose served in journalizing service department distributions? 

11. Assume you are the head storeskeeper. You have just received the 
monthly operating report showing the total cost of operating your 
department amounting to $5,500. including service department alloca- 
tions. The month before, the report showed a total of $5,200. How- 
ever, some changes had been made in the interim in the method of 
distributing various services. At a conference of department heads, 
you are asked to explain or defend the $5,500 total. 

Indicate what line your explanation might take. 



Chapter 13 


APPLICATION OF 
MANUFACTURING OVERHEAD 


Nature of Problem. In previous chapters, consideration was given 
to the accumulation and distribution of manufacturing overhead. The 
aim was the determination of the manufacturing overhead incurred in 
operating the producing departments of a business including the proper 
share of service department overhead. It is to be noted that such accu- 
mulation and distribution are concerned primarily with departmental 
activities. But since one of the aims of cost accounting is to attach costs 
to the product, some way must be found to identify manufacturing over- 
head with product costs. Direct material and direct labor costs, either 
in total or per unit of product, are readily obtainable through such de- 
vices as stores requisitions, bills of material, and time reports. But it 
is obviously impractical to try to determine exactly how much deprecia- 
tion, insurance, taxes, and supervision are incurred on each of five 
hundred different jobs worked on during the course of a month. It is 
the purpose of this chapter, therefore, to explain the methods by which 
manufacturing overhead is charged to production. 

Overhead may be applied to the product on the basis of rates estab- 
lished either before or after the expenditures are actually ascertained. 
These may be referred to, respectively, as predetermined and actual or 
historical rates. When actual overhead is used, the costing procedure 
cannot be completed until the close of the period. Often, this delay is 
disadvantageous, since final costs on completed work cannot be deter- 
mined for some time after the order is finished, and, in general, the work 
of the accounting department is delayed. When overhead to be applied 
to production is properly estimated in advance, product costs may be 
determined immediately on completion. On the other hand, at the close 
of period there is a difference between the actual amount of overhead 
arid the amount of overhead absorbed or applied to the product. This 
difference is called under- or overabsorbed overhead. 

Setting Manufacturing Overhead Rates. Figure 72 shows graph- 
ically the classification of methods of overhead application and their re- 
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lation to each other. The first column lists the fundamental types or 
bases upon which rates may be established. Each of these is further 
subdivided as shown in the second column of the diagram. The third 
column lists the specific methods of overhead application. Of these the 
first seven may be used in conjunction with any of the subdivisions in 
column two. The last one, the machine hour rate, is used only in con- 
nection with cost centers or specific machines. It must be remembered 
that the specific methods in the last column of Figure 72 represent only 
a few of the more common ones. But even so there are many methods 
available, all of which may give divergent results. 

In general, any overhead rate represents a ratio obtained by dividing 
the manufacturing overhead by some activity factor or base. Thus the 
basic assumption is that overhead varies in proportion to the base. For 
example, if an overhead rate is expressed in terms of a cost per labor 
hour, the overhead chargeable to the product is assumed to vary with 
the number of labor hours. Doubling the hours doubles the cost. 
Whether this is a correct relationship depends on numerous factors sur- 
rounding individual cases. 

In any event the process of attaching overhead to the product in- 
volves two steps : 

1. Setting an overhead rate 

2. Applying the rate to the product 


Bases for Establishing 
Rates 


Subdivisions for Rate 
Determination 


I. Actual Costs (his- 
torical) 


II. Predetermined 


f Blanket 


Departmental 


Cost Center 


Methods for Applying 
Rates to Products 


Percentage of direct labor 
dollar 

Rate per direct labor hour 
Amount per unit of product 
Percentage of direct ma- 
terial cost 

Percentage of prime cost 
Percentages based on mar- 
ket values 
Supplementary rates 
Rate per machine hour 


Figure 72. Chart Showing Methods of Overhead Application 


If historical overhead rates are to be used, the information regarding 
manufacturing overhead is most readily obtained from factory overhead 
ledgers or overhead distribution sheets. It does not matter whether 
blanket or departmental rates are to be established ; the information for 
both is there. The second element in the rate is the activity factor 
which may be obtained from various sources depending on the nature 
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of the factor. Thus, if the rate is related to production, the plant or 
departmental production reports would constitute the logical source of 
information. If labor cost or labor hours are used as the base, the 
labor distribution or payroll summary is the source document. Thus 
for each base there must be a definite source of information. 

If predetermined rates are to be used in applying overhead, it is 
necessary to estimate the base and the amount of overhead in advance. 
In such cases appropriate budgets representing a combination of past 
experience and future expectation supply the requisite data. The in- 
formation may be presented in the form of an overhead distribution 
sheet using forecasted in place of actual figures. 

Methods Used to Apply Manufacturing Overhead. The more com- 
mon methods used in applying overhead to the product are shown in the 
last column of Figure 72. It must be understood, however, that, except 
where blanket rates are used, it is not necessary that the same method 
be used throughout a plant. Different methods may be used in different 
departments of a plant depending on the nature of the manufacturing 
process carried on in the department. 

Percentage of Direct Labor Cost. Applying overhead as a per- 
centage of direct labor dollars is one of the oldest methods. It is cer- 
tainly far and away the most common. The percentage of direct labor 
cost is derived by dividing the total manufacturing overhead of a pro- 
ducing department by the direct labor cost of this department and multi- 
plying by 100 to convert to a percentage : 

Ma i mfyturing overhead _ Percentage of direct labor cost 

Direct labor cost ® 

The items for this formula may be historical or predetermined ; they 
may be in the form of blanket, departmental; or cost center rates. Ac- 
cordingly, if the manufacturing overhead in Producing Department A 
for the month of June is $15,000 and the direct labor cost is $10,000, 
a rate of 150% results. In other words for each dollar of direct labor 
there is to be added $1.50 of overhead. If job number 426 incurred $90 
of direct labor while being processed in Department A, manufacturing 
overhead in the amount of $135 (i.e., $90 X 150%) is applied to 
this order in arriving at the cost to manufacture. 

The direct labor cost method is easy to use and economical since all 
requisite data are available without extensive record keeping. Some 
shortcomings of this method include the following: 

1. It ignores the contribution of value to the product by factors of pro- 
duction other than direct labor, e.g., machinery. In some depart- 
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tnents it is not labor but expensive machinery that represents the 
prime production factor. 

2. It assumes that manufacturing overhead varies with labor cost 
whereas many expenses such as property taxes, insurance, and de- 
preciation, are functions of time. 

3. It charges operations performed by high-rate operators with pro- 
portionately more overhead than those operations performed by low- 
rate operators. This results in faulty distribution of overhead to 
product where two or more operators in a specific department per- 
form the same operation on different jobs or classes of product, but 
are paid varying rates per hour. 


Rate per Direct Labor Hour. This method overcomes some of the 
objections urged against the labor cost basis arising from differences in 
labor rates. Instead, manufacturing overhead is applied here on the 
basis of hours of direct labor employed. The rate is determined as fol- 
lows : 


Manufacturing overhead 
Direct labor hours 


= Rate per direct labor hour 


The items for this formula may be historical or predetermined ; they 
may also be in the form of blanket, departmental, or cost center rates. 
Thus, if the manufacturing overhead of Producing Department A for 
June is $15,000 and the number of direct labor hours in that department 
is 5,000, a rate of $3.00 per hour results. If Job 426 in passing through 
Department A incurred 42 hours of direct labor, manufacturing over- 
head in the amount of $126 (i.e., 42 hours X $3) is applied to this 
order. 

Apart from the simplicity of this method is the fact that so much of 
manufacturing overhead is incurred with the passage of time. The rate 
per direct labor hour is based on time and therefore overcomes the objec- 
tion raised in considering the direct labor cost method. However, the 
direct labor hour method like the labor cost method, ignores the contribu- 
tion of value to the product by factors other than direct labor. 

Rate per Unit of Product. Application of overhead on the basis of 
the number of units of product manufactured during the period is the 
simplest and most direct method for costing overhead. The overhead 
rate is obtained by dividing the amount of overhead by the units of prod- 
uct. Expressed as a formula, it is : 


Manufacturing overhead 
Number of units of product 


= Overhead cost per unit 


As in previous cases, the terms of the expression may be actual or 
predetermined ; also, they may be for the factory as a whole, by depart- 
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merits, or by cost centers. For example, if actual overhead expense for 
an assembly department amounts to $2,580, while the number of assem- 
blies completed totaled 500, then the overhead cost per unit is $5.16 
(that is, $2,580 -4- 500). 

The shoe industry affords an example of the application of overhead 
by the unit of product method (overhead per pair of shoes), in this case 
including commercial overhead (Figure 73). 

OVERHEAD BUDGET 

For Year Ending 


Total 

Basis — Estimated Output 800 pairs per day and 50 weeks of 5 days or 250 Yearly 

days = 200,000 pairs per year. Total yearly sales at $2.00 = $400,000.00 Budget 

L 1 Supervision .... $ 

L 2 Nonprdductive Labor .... 

L 3 Light, Heat, Power and Water 
L 4 Rent .... 

L 5 Freight and Express In .... 

L 6 Repairs 

L 7 Supplies and Expense 

L 8 Rentals and Royalties 

L 9 Cripples ... ... 

LIO Findings 

Lll Sundry Materials 

LI 2 Insurance .... 

L13 Taxes 

L14 Depreciation 

Total Factory Overhead $37,670.00 


M 1 Executive Salaries ... $ 

M 2 Office Salaries ... 

M 3 Telephone, Telegraph and Postage 
M 4 Office Stationery, Supplies and Expense 
M 5 Legal and Accounting 
M 6 Salesmen’s Salaries 
M 7 Traveling Expense 

M 8 New York Office Expense 

M 9 Freight and Express Out .... 

MIO Advertising ... 

Mil Credits and Collections ... .... 

M12 Bad Debts ... .... 

M13 Samples 

M14 General Administrative and Selling Expense 

Total Commercial Overhead $19,766.00 

Total Overhead .... ... $57,436.00 


Number of Pairs of Shoes ... ... 200,000 

Overhead per Pair $ .287 

Overhead Rate to Use $ .30 


Figure 73. Determination of Overhead Cost per Unit of Product 
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The usefulness of the method is limited to those situations where but 
one product, or a few closely related products possessing a common 
denominator, such as weight, are manufactured. 

Allied to the above method is the application of overhead on a weight 
basis or point basis. For example, product units may be expressed as 
pounds, tons, lOO's or 1,000’s, gallons, feet, barrels, or “per each” unit. 
Weight as a basis is especially useful where processing is uniform but 
the product is packaged in several sizes, differentiated by weight in each 
container. This situation prevails in drugs and cosmetics. Where 
weight or volume does not provide a common denominator, there is the 
possibility of using a point base, derived by assigning a statistical point 
value to each product made. 

The application of the weight basis may be illustrated as follows: 



Weight per Unit 

Number of 
Units Produced 

Total Weight 

Product A 

100 lbs. 

600 

60,000 lbs. 

Product B 

ISO lbs. 

300 

45,000 lbs. 

Product C 

. 170 lbs. 

250 

42,500 lbs. 

Product D 

210 lbs. 

400 

84.000 lbs. 

231.500 lbs. 

Assume total manufacturing overhead for the period in the amount 

of $6,945. 

The rate per pound is three cents ($6,945 

^231,500). The 

manufacturing overhead to be applied to the different products produced 

would be: 

Product A . . 


Total Pounds 
. 60,000 lbs. X 

Manufacturing 
Overhead 
Rate Applied 

$03 = $1,800.00 

Product B . 


45,000 lbs. X 

.03 = 1,350.00 

Product C . 


42,500 lbs. X 

.03 = 1,275.00 

Product D 


. . 84,000 lbs. X 

.03 = 2,520.00 

The application of the point basis 

$6,945.00 

is similar to the above and works 

out as follows : 

Units 

Points 

Total 


Produced 

per Unit 

Points 

Product A . . 

2,000 

5 

10,000 

Product B 

2,000 

10 

20,000 

Product C 

. . . . 1.500 

20 

30,000 

Product D 

1,600 

25 

40,000 

Total 

7,100 


100,000 


The manufacturing overhead for the month is assumed to be $5,000 
yielding a manufacturing overhead rate of five cents a point ($5,000 -4- 
100,000 points). 
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The application of the manufacturing overhead to the individual 
product follows: 


Manufacturing 

Overhead 

Total Points Rate Applied 


Product A 

10,000 

X 

$.05 = $ 500.00 

Product B 

20,000 

X 

.05 = 1,000.00 

Product C 

. . 30,000 

X 

.05 = 1,500.00 

Product D 

40,000 

X 

.05 = 2,000.00 

Total 

100,000 


$5,000.00 


Percentage of Direct Material Cost. To arrive at the rate under 
this method the manufacturing overhead for the department is divided 
by the total cost of direct materials to be consumed. 

M^rfarturing oyerh^d ol diract material cost 

Direct material cost 

The expression may be in terms of actual or predetermined over- 
head. It could be used on a departmental, or on a blanket basis. It does 
not, however, have wide usefulness but does find application in special 
situations, notably in connection with the use of material overhead 
rates to establish the total cost of stores purchased (see Chapter 7). 

Assuming manufacturing overhead in Department A to be $15,000 
and the direct material cost $25,000, a rate of 60% results. Thus on 
Job 426 with a material cost of $150 in Department A, the cost applied 
to the product is $150 X 60%, or $90. 

The percentage of direct material cost method gives reasonably accu- 
rate results where grades and prices of raw materials do not differ widely, 
and where quantity and cost of material in each product are uniform, 
and where processing is uniform. Its disadvantages, however, are sig- 
nificant. 

1. There is no logical relationship between manufacturing overhead 
and the cost of raw material used. 

2. As in the direct labor cost method, the time factor is entirely lacking. 

3. Where prices of items of raw material differ widely, the products 
made from the items of high price may be weighted with more than 
their share of overhead. 


Percentage of Prime Cost. Overhead may be applied to the product 
by using prime cost (direct labor and direct material) as a base. The 
formula is as follows : 


Manufacturing overhead 

Direct labor cost Direct material cost 


X 100 = Percentage of prime cost 


Again, referring to Job 426, assume manufacturing overhead in Depart- 
ment A is to be applied on a percentage of prime cost. Since labor cost 
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amounts to $10,000 and material to $25,000, the rate to be used is 
42.86% (i.e., $15,000 -r- $35,000). Since this job incurred $90 labor 
cost and $150 material cost, the prime cost in Department A is $240 
with a resulting charge of $240 X 42.86%, or $102.86. 

This method is also very simple and is used with some frequency 
in smaller firms where only a partial application of cost accounting tech- 
niques is evident. Thus a company might keep records of direct material 
and direct labor cost and add a flat percentage of prime cost for manu- 
facturing overhead to all jobs completed. 

The method can be criticized on the same bases as were the methods 
based on percentage direct material cost or direct labor cost. There is a 
lack of cause-and-effect relationship between the overhead as incurred 
and the prime cost. The resulting charges to production combine the 
errors of the material cost method as well as those of the direct labor 
dollar method. 

Effects of Different Methods. The use of different methods for 
applying manufacturing overhead yields different results as to total cost 
with regard to a specific lot of goods. To illustrate, assume three pro- 


ducing departments i 

in a plant, A, B, and C, with the details on 

expected 

cost and operational 

data as follows : 





Dept. A 

Dept. B 

Dept. C 

Totals 

Direct material cost . 

.... $5,000.00 

$2,500.00 

$2,500.00 

$10,000.00 

Direct labor cost . 

... . $3,000.00 

$2,000.00 

ij,200.00 

$ 8,200.00 

Manufacturing overhead 

$3,600.00 

$2,400.00 

$3,000.00 

$ 9,000.00 

Direct labor hours . 

2,000 

1,800 

1,600 

5,400 

Machine hours 

1,800 

2,400 

2,000 

6,200 


The rates for the three departments using different methods as de- 
scribed previously, would be : 



Dept. A 

Dept. B 

Dept. C 

Per cent of direct labor cost 

120% 

120% 

93.75% 

Rate per direct labor hour 

$1.80 

$1.33^ 

$1.87J4 

Rate per machine hour 

$2.00 

$1.00 

$1.50 

Per cent of direct material cost 

72% 

96 % 

120% 

Per cent of prime cost . 

45 % 

53.3% 

52.6% 


To complete the illustration, assume that Job 210 has been finished 
and the records reveal the following information relative to this job: 


Dept. A Dept. B Dept. C Total 


Direct material cost $20.00 $40.00 $10.00 $ 70.00 

Direct labor cost $56.00 $45.00 $35.00 $136.00 

Direct labor hours 40 30 30 100 

Machine hours 40 20 45 105 



Ch. 13 APPLICATION OF MANUFACTURING OVERHEAD 265 
The total cost of this job employing various methods of manufactur- 


ing overhead application follows : 

Dept. A 

Dept. B 

Dept. C 

Total 

Labor cost method 

Direct material 

.... $ 20.00 

$ 40.00 

$ 10.00 

$ 70.00 

Direct labor . . . 

56.00 

45.00 

35.00 

136.00 

Manufacturing overhead 

67.20 

54.00 

32.81 

154.01 

Totals 

$143.20 

$139.00 

$ 77.81 

$360.01 

Labor hour method 

Direct material . . . . 

. . $ 20.00 

$ 40.00 

$ 10.00 

$ 70.00 

Direct labor 

56.00 

45.00 

35.00 

136.00 

Manufacturing overhead 

. . 72.00 

40.00 

56.25 

168.25 

Totals 

.... $148.00 

$125.00 

$101.25 

$374.25 

Machine hour method 

Direct material 

$ 20.00 

$ 40.00 

$ 10.00 

$ 70.00 

Direct labor 

56.00 

45.00 

35.00 

136.00 

Manufacturing overhead 

80.00 

20.00 

67.50 

167.50 

Totals 

$156.00 

$105.00 

$112.50 

$373.50 

Material cost 

Direct material . . . 

$ 20.00 

$ 40.00 

$ 10.00 

$ 70.00 

Direct labor .... 

56.00 

45.00 

35.00 

136.00 

Manufacturing overhead 

14.40 

38.40 

12.00 

64.80 

Totals 

.. . $ 90.40 

$123.40 

$ 57.00 

$270.80 

Prime cost 

Direct material 

. . $ 20.00 

$ 40.00 

$ 10.00 

$ 70.00 

Direct labor . 

. . 56.00 

45.00 

35.00 

136.00 

Manufacturing overhead 

34.20 

45.33 

23.67 

103.20 

Totals 

$110.20 

$130.33 

$ 68.67 

$309.20 


The range in total cost for Job 210 is from $270.80 to $374.25, assum- 
ing all departments in the plant use the same method of applying manu- 
facturing expense during the period. As a practical matter, plants gen- 
erally vary the methods used by different departments because of the 
essential difference in the productive processes carried on and therefore 
the manner in which manufacturing overhead is incurred. Applied to 
this illustration for Job 210, a series of additional answers to the question 
as to what constitutes total cost could be derived. 

Department Rates vs. Over-all Rates. The discussion of rates in 
this chapter has up to this point been confined for the most part to 
departmental rates. However, an over-all or blanket rate, that is, a 
single manufacturing overhead rate to be applied uniformly throughout 
the plant, does have some practical use. The over-all rate is used in 
chemical and glass plants producing a main product under continuous 
process. It may also be used in a plant where several products are pro- 
duced, provided that all products pass through all departments, that 
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the ratio of one product to another is constant, and that all products uti- 
lize the facilities of each department for the same amounts of time. 

The over-all rate can be illustrated by referring to the previous illus- 
tration. Over-all rates for the plant under the various methods dis- 
cussed would be as follows : 

Per cent of direct labor cost X 100 = 109.76% 

Rate per direct labor hour = $1.66^ 


Per cent of direct material cost 
Per cent of prime cost 


$9,000 

$10,000 

$9,000 

$18,200 


X 100 = 90% 


X 100 = 49.4570 


costs could be worked out for Job 210 


A new series of possible total 
using these over-all rates. 


Labor 

Per cent of direct labor cost $70.00 

Rate per direct labor hour 70.00 

Per cent of direct material cost 70.00 
Per cent of prime cost 70.00 


Material 

Applied 

Manufacturing 

Overhead 

Total 

Cost 

$136.00 

$149.27 

$355.27 

136.00 

166.67 

372.67 

136.00 

63.00 

269.00 

136.00 

101.87 

307.87 


Because of the special conditions necessary for effective employment 
of the over-all rate, its use is limited. The preference is for depart- 
mental, cost center, or machine rates which come much closer to re- 
lating the charge for manufacturing overhead to the increase in value 
of the product resulting from the use of the plant facilities. 

Rate per Machine Hour. A machine hour rate represents the cost 
of operating an individual machine for one hour. The assumptions 
underlying this device are twofold : that overhead varies with time and 
that it varies with machine activity. This is understandable, since the 
machine has more and more taken over the functions of manual labor. 
In fact it may be said that the machine has altered the entire structure 
of manufacturing overhead. It has done this by altering the composition 
of such overhead through the greater emphasis on the fixed charges 
which nowadays account for such a large part of the manufacturing 
overhead. Once management has decided to install a new machine it 
has committed itself to the incurrence, for the life of the machine, of 
charges covering depreciation, insurance, property taxes, and mainte- 
nance. 

The derivation of the machine hour rate is illustrated in the following 
formula : 
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Manutacturmg overhead for a specific machine ^ , 

— £ rr Rate per machine hour 

Machine hours ^ 

Both numerator and denominator in the above formula represent pre- 
determined elements. Only in rare instances are historical machine hour 
rates used. While the formula is indeed simple, the collection of infor- 
mation needed in its derivation involves a more refined distribution of 
manufacturing overhead than was indicated in the previous methods. 
Beyond distributing overhead to departments, it is now necessary to 
distribute it further to either cost centers within a department or ma- 
chines within a cost center or department. 

The steps in determining machine hour rates include : 

1. Determination of the estimated overhead for the period by depart- 
ments. This may take the form of a departmental overhead distri- 
bution sheet representing the budget for the factory (Figure 74). 

2. A new set of overhead distribution sheets is then started, one for 
each department. To these sheets are transferred the respective 
departmental figures (Figure 75). Across each sheet a separate 
column is provided for the overhead connected with each machine. 

3. On each of the new sheets every overhead item is then distributed 
across the page to the proper machines (Figure 75). Some of the 
overhead represents specific charges against the machine, such as 
depreciation on machinery, insurance on machinery and power. 
Others, such as factory supplies and indirect labor, particularly 
supetvisory labor, are more general in nature and must be prorated 
to the machines on various bases. These may include area, cubic 
content as well as others discussed in the chapter on manufacturing 
overhead distribution. Finally, each department’s share of service 
department charges is prorated to the machines (Figure 75). 

4. The columns representing the charges to each machine are then 
totaled (Figure 75). 

5. The totals are divided by the estimated number of hours of operation 
(Figure 75). The estimated hours may take into account the time 
for setups and other unavoidable delays. In some cases, separate 
rates are set for setup and for running time. 

After the machine hour rates have been determined it is possible to 
apply the proper manufacturing overhead to the product. For example, 
if a batch of 20 gears spent 18.1 hours on one of the machines in Group I 
and 13.2 hours on a Group II machine, the total overhead charged in 
Department 16 may be calculated as follows: 

Group I, 18.1 hours at $2,392 ... $42.30 

Group II, 13.2 “ “ $1,829 24.14 

Total applied overhead $66.44 

Since 20 good gears were produced the overhead cost per gear figures 
out to $3,322. 
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Figure 74. Estimated Annual Manufacturing Overhead by Departments 
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Figure 75. Development of Machine Hour Rates 
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The machine hour method provides an effective method for applying 
overhead in manufacturing processes, particularly of the automatic me- 
chanical type where the significant costs in the department relate to 
machines. Note also that this method uses time as a basis for applying 
manufacturing overhead and that in one way or another it pinpoints 
the expense to individual machines. The important objections to the 
machine hour method are as follows : 

1. Additional information, not otherwise needed, must be provided in 
detail, i.e., machine time for each operation. This increases the cost 
of the accounting procedure, and hence some concerns do not find it 
practicable to use a machine hour rate. 

2. By its very nature this method precludes use of a blanket rate. In- 
dividual or group machine rates must be used, thus increasing the 
detailed cost work. 

Journal Entries for Applying Manufacturing Overhead. At the 
end of the accounting period, the total of the manufacturing overhead 
applied to production during the period is recorded by a journal entry 
as follows : 

Work in Process $xx.xx 

Manufacturing Overhead Applied $xx.xx 

The entry charges work in process for manufacturing overhead based 
on actual or predetermined rates. At the end of the accounting period 
the applied overhead is compared with the actual manufacturing over- 
head. 

If it is assumed that the actual expenses for the month were charged 
to Manufacturing Overhead (Actual), the following entries indicate the 
closing of the Manufacturing Overhead (Actual) and the determination 
of the over- or underabsorbed manufacturing overhead. If the actual 
manufacturing overhead is greater than the applied manufacturing 
overhead, the entry is as follows : 


Manufacturing Overhead Applied $xx.xx 

Underabsorbed Manufacturing Overhead xx.xx 

Manufacturing Overhead (Actual) $xx.xx 

If the actual manufacturing overhead is less than the applied manu- 
facturing overhead, the following entry is made : 

Manufacturing Overhead Applied $xx.xx 

Overabsorbed Manufacturing Overhead $xx.xx 

Manufacturing Overhead (Actual) xx.xx 


Disposition of Under- and Overabsorbed Manufacturing Overhead. 
The monthly differences may be of considerable size due to seasonal 
factors, but for the year as a whole, the difference should not be great. 
Under ordinary circumstances the monthly differences are carried for- 



Ch. 13 APPLICATION OF MANUFACTURING OVERHEAD 


271 


ward, and only the year-end amount of over- or underabsorbed overhead 
needs disposition. 

The disposition of under- and overabsorbed manufacturing overhead 
is essentially a problem related to closing the books and preparing operat- 
ing statements. Since the transfer entries from Work in Process to Fin- 
ished Goods and from Finished Goods to Cost of Sales are made on the 
basis of predetermined overhead rates, the work in process inventory, the 
inventory of finished goods, and cost of sales ^re understated in case 
of underabsorption and overstated where overabsorption occurs. 

Four methods are available for disposing of the balance of under- or 
overabsorbed manufacturing overhead: 

1. Charge to cost of sales 

2. Charge to profit and loss 

3. Apportion between inventories and cost of sales through the use of 
supplementary rates 

4. Carry to a reserve account 

Charge to cost of sales. In practice the under- or overabsorbed 
manufacturing overhead is closed to cost of sales most frequently, ac- 
cording to a survey by the National Association of Cost Accountants. 
In the profit and loss statement it is shown as an offset to cost of sales. 
This practice is followed both for monthly closings and statements and 
final end-of-year closing and reporting. 

Charge to profit and loss. Some accountants suggest the closing 
of under- or overabsorbed manufacturing overhead to profit and loss 
and its classification in the profit and loss statement under “other ex- 
pense“ or “other income’’ under the theory that the over- or under- 
absorption results from operating the plant below or above the level 
of output used in setting the manufacturing rates. The actual level of 
output achieved depends upon forces beyond the control of the factory 
manager, such as the effectiveness of the sales department and external 
economic conditions. Hence, under- or overabsorbed manufacturing 
overhead may be classified as other expense or income. 


Apportionment between inventories and cost of sales 
THROUGH supplementary RATES. Where over- or underabsorbed 
overhead is apportioned to inventories and cost of sales, it is due to a 
desire to reflect actual costs in these accounts. This may be accom- 
plished through the use of supplementary overhead rates. As the name 
implies, they are used in connection with other rates. The formula for 
the supplementary rate is : 


Under- and overabsorbed manufacturing overhead 
Hours, dollars, or units 


= Supplementary rate 



272 


COST ACCOUNTING 


Ch.l3 


To illustrate, assume the following information is furnished regard- 
ing production for the month of February : 



Direct 

Materials 

Direct 

Labor 

Manufacturing 
Overhead 
Applied * 

Total 

Work in process 

. . $ 500.00 

$ 800.00 

$ 1,200.00 

$ 2,500.00 

Finished goods . . 

9,000.00 

12,000.00 

18,000.00 

39,000.00 

Cost of sales 

27,000.00 

36,000.00 

54,000.00 

117,000.00 


$36,500.00 

$48,800.00 

$73,200.00 

$158,500.00 


* Rate used is 150% of direct labor cost. 


At the end of the month, the total in the actual manufacturing over- 
head account was $75,640. The journal entry to close this expense 
would be : 

Manufacturing Overhead Applied $73,200.00 

Underabsorbed Manufacturing Overhead 2,440.00 

Manufacturing Overhead (Actual) .... $75,640.00 


The supplementary rate is then determined as follows : 


$75,640 - $73,200 
$48,800 


X 100 = 5 % 


The underabsorbed overhead is to be spread to production on the basis 
of this percentage. The disposition of the underabsorbed overhead is 
as follows : 

Work in process ($ 800 X 5%) =$ 40.00 

Finished goods ($12,000 x 5%) = 600.00 

Cost of sales ($36,000 X 5%) = 1,800.00 

$2,440.00 

The journal entry to accomplish this application of expense is : 


Work in Process . $ 40.00 

Finished Goods ... 600.00 

Cost of Sales 1,800.00 

Underabsorbed Manufacturing Overhead $2,440.00 


To charge production for underabsorbed manufacturing overhead 
at a supplementary rate of 5%. 

As the formula indicates, supplementary rates may be used based on 
hours (labor hours or machine hours) or even on units of product. 
Their principal advantage lies in the fact that they make possible the 
costing of total actual overhead to the product produced. This is the 
case on government contracts run on a cost-plus basis (cost being de- 
fined as actual cost for the period of the specific contract). Supple- 
mentary rates, properly computed, offer one means of achieving actual 
cost in so far as the overhead element is concerned. 

On the other hand, final disposition of the cost sheets is delayed until 
after the close of each month ; also, the use of supplementary rates greatly 
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increases the detailed cost work, since job cost cards must be recom- 
puted. In a seasonal business where estimated rates have been deter- 
mined for a year in advance in order to smooth out irregularities of cost- 
ing due to the nature of the industry, it is inequitable to apply total actual 
overhead for any one month to the total product for that month. Rather, 
the underabsorbed overhead in one month is offset by overabsorbed 
overhead in another month. When the net amount of variation be- 
tween actual and absorbed overhead is determined at the close of the 
year, it is too late to recompute all the cost sheets by the use of supple- 
mentary rates. 

Carry to a reserve account. This method is used most frequently 
in monthly closings. It results in a debit or credit balance to a reserve 
for under- or overabsorbed overhead which would be carried in the bal- 
ance sheet as a deferred credit where overabsorbed manufacturing over- 
head is shown. 

The method is justified on the grounds that the predetermined over- 
head rate is constant throughout the year and that the primary cause 
for under- or overabsorbed expense is seasonal fluctuation in output. 
At the end of the year the balance in the reserve for under- or over- 
absorbed manufacturing overhead is usually relatively small and could 
be closed to profit or loss or cost of sales. 

Theoretically one could expand this concept to carrying the reserve 
balance from year to year assuming a balancing off of under- and over- 
absorbed overhead over the period of a business cycle. However, manu- 
facturing overhead rates are rarely set and left unmodified for so long 
a period. 

Guides to the Selection of a Method. The following points are 
listed as criteria to be used in selecting a method for applying manufac- 
turing expenses : 

1. The method selected should use as its base the main productive 
element in the particular manufacturing operation; i.e., it should 
relate manufacturing overhead to the product in a logical way. 

2. Separate rates should be established for each area that constitutes a 
homogeneous cost unit from the point of view of obtaining correct 
product costs. In some cases, this may mean cost center or opera- 
tion rates ; in others, blanket rates. 

3. The method or methods adopted should make possible monthly 
profit and loss statements of operating significance, as well as facili- 
tate the compilation of special reports. 

4. Other things being equal, departmental rates or cost center rates 
are superior to blanket rates, because of the greater flexibility of the 
former. 
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5. Other things being equal, rates based on time (labor hours or 
machine hours) are to be preferred to rates based on a variable cost 
factor (labor dollar, material cost). This is because many important 
expense items, particularly fixed charges, are functions of time (de- 
preciation, fire insurance, and rent). 

QUESTIONS 

1. Give three reasons for using a machine hour rate for overhead appli- 
cation. 

2. Explain the probable reasons for underabsorbed overhead where a 
machine hour rate is in use. 

3. Discuss the advantages and disadvantages in considering the use of 
supplementary burden rates. 

4. Assume that, at the end of January, the over- or underabsorbed manu- 
facturing overhead account showed a debit balance in the amount of 
$910. Indicate the effect on cost of goods sold, inventories, and net 
profit for both January and February. 

5. The Frank Company has for some years used a predetermined labor 
dollar rate for applying manufacturing overhead. A recent survey re- 
veals that this method was poorly selected and that a machine hour rate 
is far better suited for the company. Has there been any effect on net 
profit of prior years and on costs of individual products as a result of 
this choice ? Explain. 

6. Explain how predetermined manufacturing overhead rates may be used 
in connection with a process cost system. 

7. Explain the treatment of over- and underabsorbed manufacturing over- 
head where departmental rates are used. 

8. The AB Manufacturing Company manufactures a variety of products, 
which range in size and price from small and inexpensive articles to 
large and costly machines. Its operations are highly departmentalized 
and its manufacturing expenses are allocated to departments for each 
of which an overhead rate has been established. Explain how you 
would satisfy yourself as to the correctness of the application of the 
manufacturing overhead in determining the cost of the various products 
manufactured and sold. 

9. The prevailing practice in the disposition of over- and underabsorbed 
manufacturing overhead is to close it to cost of sales. Do you recom- 
mend this for a seasonal business in connection with preparing (a) 
monthly statements; (I?) annual statements? Explain. What alterna- 
tive method or methods can you suggest in answer to (a) ? 

10. Under what conditions is it preferable to use product units rather than 
labor or machine hours for applying manufacturing overhead? 
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11. The problem of charging inspection costs to products depends on the 
nature of the productive process. What suggestions would you make 
in this connection with regard to a gray iron foundry and machine shop 
operating on : 

a) Job order basis 

b) Process basis 

c) Combination jobs and process basis 

12. A manufacturing concern which uses a historical cost system and ap- 
plies manufacturing overhead on the basis of predetermined rates has 
the following accounts on its books at the end of its fiscal year : 


Manufacturing overhead (debit) $217,384.00 

Manufacturing overhead applied (credit) 182,952.00 

Work in process (debit) 70,740.00 

Finished goods (debit) 115,366.00 

Cost of goods sold (debit) 420,294.00 


You are to give two acceptable methods of disposing of the $217,384 
Manufacturing Overhead and the $182,952 Manufacturing Overhead 
Applied balances, and give the arguments for and against each method, 
setting forth any necessar)’^ assumptions you make. 

13. The West Electric Corporation manufactures electrical products and 
conducts continuous research for new products, product improvement, 
product defect analysis, and a number of other purposes. The research 
is departmentalized for the purpose of cost collection as follows : metal- 
lurgy, electronics, circuits, photonics, chemistry, and electrochemistry. 

Discuss the accounting treatment of the research costs of the West 
Electric Corp. giving consideration to : 

a) Amount to be charged to cost each period 

b) Amount to be charged to different product lines 

14. The Photon Radio Company manufactures radios and from time to 
time charges its vendors for the cost of reworking defective material 
purchased. To date it has charged vendors for the material and direct 
labor cost involved in reworking, excluding any charge for manufactur- 
ing overhead. Discuss : 

o) The effect of this practice on current costing procedure 
b) The propriety of charging the overhead on rework as a cost to 
the purchasing department 

r) The considerations involved in a change of policy resulting in a 
charge to the supplier for manufacturing overhead as well 

15. Under which of the following circumstances should the manufacturing 
overhead rate be revised? 

a) Handwork operations are replaced by semi-automatic machines to 
do the same work with fewer operators. 

b) Company signs new contract with union providing for increase of 15 
cents an hour in wages. 

c) Inability to obtain materials causes plant to run at 40% capacity. 
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d) Maintenance costs in excess of standard cause underabsorption of 
overhead. 

e) Overhead is overabsorbed due to high volume of sales. 

/) Addition of a second shift increases both expenses and volume. 
What disposition would you make of the under- or overabsorbed over- 
head balance in each case ? 

16. In 1946 the XX Company added a new wing to its factory building and 
installed machinery to make out of plastic a product which had pre- 
viously been made from steel. At this time steel was unobtainable and 
the entire output of the plastic product could be sold at a profitable 
price. However, by 1948 ample supplies of steel were again available 
and since the product made from steel was more durable and sold at the 
same price, the plastic product could no longer be sold. The company 
disposed of the machinery but has no other use for the building space. 
How should the costs of carrying this idle space be handled ? 

17. Is a low ratio between factory overhead and direct labor an indication 
of operating efficiency ? 
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Nature of Job Order Costs. The special order or job order type 
of production, where a specific job is done for a stipulated price, requires 
a complete record of cost for the job. A job order cost system can be 
defined as one which collects separately each element of cost for each job 
or order worked on by the plant. The system is widely used in many 
industries, such as job printing* manufacture of special types of ma- 
chinery, building and public works, construction work for the complete 
job and for portions subcontracted, and by producers of differentiated 
lots of goods. It is also widely used as incidental to some other system 
of cost accounting. Even a continuous process plant operating under a 
process cost system may well use a job order cost system for ascertain- 
ing the cost of factory maintenance and repair, the cost of special re- 
search projects, and the cost of constructing machinery and equipment 
for use in the plant. 

Principles of Job Order Costing. The essentials of a job order cost 
system are : 

1. An order number is assigned to each job or lot of product for which 
costs are to be collected. 

2. A job cost sheet (Figure 76) is prepared for each order and all 
costs relative to the order are recorded thereon. 

3. Direct materials used are recorded on the job cost sheet. 

4. Direct labor cost is posted to the job cost sheet. 

5. Manufacturing overhead is added to the job cost sheet usually based 
on a predetermined rate. 

6. A work in process account. 

This account is carried in the general ledger or factory ledger and 
serves as a controlling account for the individual cost sheets. It is there- 
fore debited in total for the three manufacturing cost components men- 
tioned above. The same account is credited for the sum of the total 
costs indicated on the job cost sheets for those orders completed in the 
course of the month, as shown by a summary of completed production 
orders. The balance of Work in Process represents the dollar value of 
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the inventory of work in process and is of course equal to the sum of the 
totals of the job cost sheets for orders not completed at the close of the 
month. 

An alternative treatment requires the use of three work in process 
accounts, one each for materials in process, labor in process, and manu- 
facturing overhead in process. 

Forms Used. Forms most characteristic of, and most commonly 
associated with, specific order systems are : 

1. Production order 

2. Bill of materials 

3. Operations schedule 

4. Tool list 

5. Planning or work-ahead board 

6. Move ticket or route card 

7. Cost sheet 

In addition some physical equipment is usually required, comprising 
a time clock for stamping starting and finishing time of jobs, and a pro- 
duction control board or suitable Gantt charts. In some types of work, 
e.g., in shipbuilding, construction work, etc., a roving timekeeper takes 
the place of the usual time clock for keeping a record of jobs worked on. 

Production order. Under a job order system production can be 
carried on only by means of specific production orders. Hence manage- 
ment must plan the scheduling of production orders in such a way as to 
yield a minimum of lost time. The following is a brief discussion of pro- 
duction control applicable to job order conditions. 

The production order is a written authority to factory foremen to 
proceed with a job. It is not released to the factory until the date set 
in the planning schedule. Figure 76 shows a simple form acting as com- 
bined production order and cost sheet. Figure 77 shows a production 
order for parts to be manufactured for stock. Note spaces provided at 
the bottom of the form for initials of persons taking care of the many 
details in connection with the preparation of the order. 

Bill of materials. A bill of materials is prepared on the basis 
of plans and specifications forming a part of the contract with a cus- 
tomer, or on a basis of filed specifications if parts are to be manufactured 
for stock. It contains a complete list of all materials and parts required 
for a given job. The form illustrated in Figure 78 is on tracing cloth 
which permits blueprint duplication. The last three columns to the right 
are blacked out on the tracing so that they appear white on the blue- 
print and therefore are available for cost postings for material, labor, 
and overhead. In the ‘'number required” column both the unit number 
and the total for the job are shown. 




Figure 76. Job Cost Sheet 
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Figure 11 . Parts Production Order 
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Bills of materials may also act as substitutes for stores requisitions. 
They are often used as authorizations to the storeroom to issue the re- 
quired material at the stated time. The foreman’s copy attached to the 
production order is his authorization to call for and receive such 
materials. 
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Fk.ure 79. PnKluction and Operation Schedule 


Operation schedule. On this schedule are listed by name and code 
number all labor operations to be performed in their proper sequence. 
In this way the schedule serves also as route sheet or production sched- 
ule. Figure 79 shows such a combination production and operation 
schedule. It has spaces showing the machines or stations where work 
is to be done, and instructions regarding the manner in which the work 
is to be performed. Where the work is more complex, separate instruc- 
tion cards are made out for each operation, showing how the work is 
to be performed. These accompany the operations schedule. 

Tool list. A list of tools required, whether special or standard, is 
prepared and accompanies the instruction cards and operations schedule. 
In this way, the operations schedule and tool list take care of produc- 
tion problems relating to labor, machines, and tools. 

Planning or work-ahead board. A planning board is in effect 
a time table for scheduled production. It is ordinarily based on a 
planning schedule whose function is to set time limits for processing the 
various jobs or orders. The board is simply a rack with suitable 
hooks or receptacles to hold the production order control card. Each 
work station at which an operator is required, whether machine, bench, 
or assembly floor, is represented on the production control board by a 
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work station number. This is necessary to secure proper functioning 
of the production control for effective results. The number is placed 
across the top so as to be easily recognized by the respective operators. 
To aid in the control of the jobs passing through the shop, the hooks 
or receptacles should be placed in three horizontal rows across the board 
or three divisions under each work station. This is to permit differen- 
tiation between jobs or orders being worked upon, those waiting next 
in turn, and those that may have been held up during the progress of 
production for causes that so frequently happen in any shop. 

This equipment should be centrally located. The time clock or stamp 
should be located close at hand for immediate use. 

Move ticket. As work on the order progresses, it is checked off on 
the operations schedule which frequently is used as a route sheet, show- 
ing in chronological order the steps required in its completion. Identifi- 
cation tags, (Figure 80) accompany each 
lot at time of transfer to the next depart- 
ment. The planning board is adjusted to 
record the progress made. 

Job cost sheet. The heart of the sys- 
tem of cost accounting for specific jobs is 
the job cost sheet (Figure 76). This record 
shows all costs relative to a job for actual 
direct material and direct labor consumed 
as well as a charge for overhead incurred at 
predetermined rates. Furthermore, the job 
cost sheets for those jobs in process at the 
end of the accounting period provide the sub- 
sidiary ledger detail for the controlling ac- 
count Work in Process, thus affording a 
book inventory suitable for checking against 
the physical inventory. Similarly, the job 
cost sheets for finished orders not shipped 
support the controlling account Finished 
Goods, while the job cost sheets for orders Figure 80 . Identification Tag 
finished and shipped support the account 

Cost of Sales and serve as a basis for a detailed cost report furnished 
along with the usual financial statements. 

A further use for the job cost sheets for completed jobs is the in- 
formation provided which serves as a basis for checking production 
cost against estimated cost thus aiding in the control of cost, as a guide 
to pricing (where cost is a determinant), and as an indication of the 
relative profitability of different types of goods produced. 


PART LOT 
TAG 

symbol-JjLL? 

CAT. No. H. f ! /oOL 

DESCRIPTION 


QUANTITY IN ORDER 

//•4 OOP lbs 

QUANTITY IN THIS PART LOT 

l^3oo Ihs 

A Tag like this must accompany each 
Truck or Container of Work in Process. 
It will be retained by the Stockkeeper 
as a Check on his Receipts 
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Direct Materials. The source for posting direct material cost to the 
job cost sheet is the stores requisition. The stores requisitions are 
first posted to the stores records at which time they are priced and ex- 
tended ; and if they are afterward arranged by job number, posting to 
the job cost sheet is facilitated. 

Materials issued in excess of those required for a particular job 
should be returned to stores. A form similar to the stores requisition 
but of different color and specifically noted “Materials Returned to 
Stores’’ is used. The stores records are posted for the returned goods 
and the job cost sheet must show an entry in red in the material section. 
The returned materials are summarized in a manner similar to that for 
issued materials. 

The entry for scrap produced on an order is the same as above with 
the exception that the posting to the stores ledger is to a special card 
for scrap rather than to the original material stores ledger card. 

Defective work may often be discovered by inspectors before the job 
is completed. If not apparent in the course of regular process inspection 
it might be uncovered by the customer receiving the finished goods. In 
either case the defective goods may be repaired or, if beyond repair, 
scrapped. 

The cost of repairing goods is generally charged to manufacturing 
overhead and specifically against the departments responsible for the 
particular part of the job. Where the defect is discovered before the 
goods are shipped, the goods are routed back to the department and 
the defect overcome. If the goods are returned by a customer, a new 
production order and job cost sheet are prepared and when the total cost 
is accumulated it is then charged to manufacturing overhead of the de- 
partment responsible for the defective work. 

Labor. The cost of labor is derived from the time ticket. The com- 
pleted time ticket accounts for labor’s time by jobs for direct labor 
and by departments for indirect labor. A further breakdown in terms 
of nature of operation using code number designations may also be used. 
The hours and minutes indicated are converted to money value by the 
payroll department using weekly, hourly, piece, or bonus rates. The 
time tickets for direct labor are then ready for sorting according to pro- 
duction order numbers and, after sorting, are posted to the job order 
cost sheets. 

The time tickets are next sorted by departments and are analyzed 
according to direct and indirect labor for recording on a labor distribu- 
tion sheet. This latter form serves as the basis for the monthly labor 
distribution entry charging Work in Process and Manufacturing Over- 
head and crediting Factory Payroll. 
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Manufacturing Overhead. The procedure for charging the job cost 
sheets and Work in Process for manufacturing overhead consists of add- 
ing a predetermined or estimated amount for manufacturing overhead 
as explained in an earlier chapter. Accordingly, the manufacturing 
overhead chargeable is determined as shown below if the following con- 
ditions are assumed: 

Producing 

Department Department Overhead Rate Job Number 4697 

A $1.00 per direct labor hour 400 direct labor hours in Dept. A 

R $.50 per machine hour 650 machine hours in Dept. B 

C 30% of direct labor cost $1,200 direct labor incurred in Dept. C 

The charge for estimated overhead for Job Number 4697 is then de- 
rived : 

Department A ($1.00 x400) =$ 400.00 
Department B ($.50 X 650) = 325.00 

Department C (30% X $1,200) = 360.00 

Total' overhead charged to Job Number 4697 $1,085.00 

The posting to the job sheet for the applied manufacturing overhead 
may be made weekly, monthly, or when the order is completed. A sum- 
mary is prepared for the charges made to job cost sheets for manufactur- 
ing overhead during the current accounting period, including both com- 
pleted orders and orders still in process. The summary is the basis for 
the usual journal entry charging Work in Process and crediting Manu- 
facturing Overhead Applied. 

Completed Production. When goods are completed, they are turned 
over to finished stock or to the shipping department. Notice to the cost 
department is given through a finished stock debit memo or similar 
document. The cost department then goes through the following rou- 
tine : 

1. Removes the cost sheet from the active file 

2. Completes the cost sheet by supplying missing postings 

3. Computes total and unit costs on this order for use by the finished 
stock ledger clerk, and subsequent use in costing sales 

4. Enters cost sheet data on a summary of completed production orders 
(Figure 81) and files the cost sheet 

5. At the end of the month prepares a journal voucher on the basis of 
the completed order summary 

The usual summary journal entry is made from the completed order 
summary. 

Valuing Work in Process. The value of work in process at the end 
of an accounting period is represented by the balance in the Work in 
Process account. The verification of this balance is possible by listing 
the totals shown to this point on the job cost sheets for jobs not yet 
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finished. Care should be taken to check that manufacturing overhead 
at predetermined rates has been added to actual direct material and labor 
consumed to this point. 

Finished Goods and Cost of Sales. As noted above, the debit to 
Finished Goods is derived from the summary of completed production 
(Figure 81). Since the total cost of each order is available when the 
invoice is prepared, or within a reasonable time thereafter, the summary 
entry for the sales for any month can be followed by an entry to record 
the cost of sales. It is the practice of many firms to enter on their file 
copies of the sales invoice the total cost to produce the goods invoiced. 


SUMMARY OF COMPLETED PRODUCTION 

For Month of 

Date 

Order No, 

Material 

Labor 

Overhead 

other 

Charges 

Total 

jam 

loSa. 

^4-00,0 O 

^1^00,00 

^ /goo,oo 

^ / 00,00 

^ 3SOO, oo 

ECT 

/ o^s- 

bS,o o 

/ oo,oo 

/ 0^00 

— 


Mm 


■BHHi 

umiHH 

mimn 

HfllllHIIII 

































- 





Figure 81. Completed Order Summary by Cost Elements 

After the summary entry for cost of sales has been made, the balance 
in the Finished Goods account represents the value of finished goods 
on hand at the end of the accounting period. This balance is checked 
to the subsidiary record, in this case, the job cost sheets for completed 
orders not yet shipped. Periodic verification of the physical inventory 
to the book inventory is recommended. 

Financial Statements and Other Summaries. The financial state- 
ments under a job order system are no different from statements pre- 
pared under other cost systems. 

In addition to the usual financial statements special summaries are 
sometimes prepared. In the case of job order plants it is not uncommon 
to prepare special cost sheets particularly on orders involving heavy ex- 
penditures of time and money. The purpose of these summaries may 
be for comparison with past orders for similar work, as a basis for cost 
and price estimates on future work, or as general reference in budgeting. 
This is well illustrated in Figures 82 and 83. In the former a weekly 
summary of costs on a special order for fifty airplanes is given. It 
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COST PER AIRPLANE FABRICATED 

Order A31 — Quantity of SO 

Work Started June 20, 19 — , Completed December 13, 19 — 



Cost per Airplane 

Esti- 

mated 

Cost 

Material 

Labor 

Over- 

head 

Total 

Wing Group 

A31-03 Lower Wings .... 

05 Ailerons 

07 Flaps 

Total 

Tail Group 

A31-11 Stabilizer 

12 Fin 

13 Elevator ... 

14 Rudder 

Total . 

Body Group 

A31-21 Fuselage 

20 Floor 

28 Baggage Compartment 

Total 

Landing Gear Group 

A3 1-31 Main Gear 

32 Shock Struts 

33 Wheels, Tires and Tubes 

34 Tail Wheel Gear 

Total 

Power Plant Group 

A3 1-41 Engine Accessories . 

42 Fuel System 

43 Oil System . . . 

45 Exhaust System 

47 Propellers . . . 

Total .... 

Fixed Equipment 

A31-51 Instruments 

53 Air Controls 

54 Stabilizer Controls 

56 Seats 

Total 

Extra Equipment 

A31-61 Radio 

63 Photographic Equipment 
67 Oxygen Equipment 

Total 

Nacelle Group 

A31-71 Engine Mount . . . 

72 Engine Cowling . . 

73 Nacelle Structure . 

Total ... 

Total Fabricating 

Cost per Airplane . 

$ 

$ 

$ 

$ 

$ 










































Figure 83. Actual and Estimated Unit Production Cost Analysis 
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shows the current, cumulative, and total estimated costs for material and 
labor. In Figure 83 the total actual costs for material, labor, and manu- 
facturing overhead are compared with the total estimated costs for the 
completed order. 

Advantages and Disadvantages of the Job Order Cost System. 

The advantages of job order costing may be summarized as : 

1. Ability to detect which jobs are profitable, which unprofitable. 

2. Use of job costs as a basis for estimating similar work in the future. 

3. Use of job costs as a basis for controlling efficiency of operations. 
This is done by comparing actual costs against estimates which are 
prepared when making quotations to a customer. 

4. Use of job costs on government contracts and other contracts where 
cost determines selling price. In such contracts, the manufacturer 
is allowed to charge cost plus a fixed fee or cost plus a reasonable 
profit. Such costs must be kept on a specific order basis. 

However, it should be noted that job cost information as a basis for 
estimating similar work in the future can be used only within limits. 
There may be considerable discrepancies in the costs of production be- 
cause of differences in time between the completed order and the one 
being estimated, and also differences in the size of the order. It is pos- 
sible of course that, when compiled in useful form, job order costs may 
furnish serviceable data for estimating purposes. 

In general, the cost of operating a job order system is considerable. 
The volume of detail which must be kept is large and the question 
often arises as to the justification for the heavy clerical expense neces- 
sary to find out what an order actually costs. 

QUESTIONS 

1. a) List the steps in accounting for cost under a job order cost system 

using actual manufacturing overhead expense. 
h) Indicate the changes in (a) where predetermined overhead rates are 
employed. 

2. In the Peterson Manufacturing Company, careful time records are kept 
for engineering costs in connection with designing and preparing speci- 
fications and blueprints for each job. Although the cost of the engineer- 
ing function is generally treated as a service department cost, the 
management of the company seeks your advice on charging these en- 
gineering costs as direct job costs. Discuss the procedural changes 
necessary to charging engineering cost as a direct job cost. 

3. The Allan Manufacturing Company manufactures lens assemblies — 
consisting of lenses and frames, to customer order. Lenses are manu- 
factured on order for stock and are considered finished parts. Sub- 
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sequently, these parts are assembled to customer order and specification. 
Outline a system of accounting for parts manufactured and for their 
issue into assembly orders so that a production order for assembled 
units will clearly show details for labor, material, and manufacturing 
overhead. 

4. The task of ascertaining the value of work in process is much simpler 
in a job order cost system than in a process cost system. Do you agree ? 
Explain. 

5. Explain the treatment of defective work in a job order cost system. 

6. How would you prove the accuracy of the balances in the finished goods 
and work in process accounts in a job order cost system? 

7. Units costs derived from job cost records are much closer to “true’’ 
costs than unit costs derived from process costs records. Do you agree ? 
Explain. 

8. Diflferentiate between a production order, a bill of materials, and a job 
cost sheet. 

9. Explain the function of a 

o) Direct materials used account 

b) Finished goods account when goods are shipped directly from the 
factory floor. 

10. nf) Explain the treatment of the cost of repairing goods discovered to 

be defective before being shipped. 

b) Indicate the effect of this treatment on (1) the inventory of work in 
process at the end of the period, (2) the cost of goods produced, 
and (3) the net profit for the period. 

11. Discuss briefly the relative merits of charging overtime premiums to 
individual production orders or including them in the departmental 
overhead. 

12. A company operating a machine shop has undertaken to produce, as a 
subcontractor under a prime contract with a government agency, certain 
parts on a cost-plus-a-fixed-fee basis. The hours of operation are about 
evenly divided between the above contract and the regular business of 
the company. 

Each day the work recpiired for the regular company business is first 
completed. The remainder of the day, with whatever overtime is neces- 
sary, is given over to production under the contract. During the con- 
tract period, overtime hours represented a substantial proportion of the 
total hours worked. Under an agreement with the employees, time and 
a half was paid for all hours over eight, worked each day. 

On job sheets were recorded the actual cost of materials consumed 
and direct labor, including any overtime premium paid. Burden was 
applied on the basis of the labor cost so recorded, and the sheets were 
adjusted each month to eliminate any balance in the burden variance 
account. 
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JOB ORDER COSTS 

Upon completion of the contract, you are requested by the company 
to certify to its cost determination. 

Explain or briefly outline the following : 

a) Your objections to any cost accounting principle applied 

b) Its effect in the client's statements 

c) Procedure you would follow in making a revised cost determination 

13. The H Manufacturing Company is engaged in manufacturing items to 
fill specific orders received from its customers. While at any given 
time it may have substantial inventories of work in process and finished 
goods, all such amounts are assignable to firm sales orders which it has 
received. 

The company’s operations, including the administrative and sales 
functions, are completely departmentalized. Its cost system is on a job 
order basis. Direct materials and direct labor are identified with jobs 
by the use of material issue tickets and daily time cards. Overhead 
costs are accumulated for each factory service, administrative, and sell- 
ing department. These overhead cOvSts, including administrative and 
selling expenses, are then allocated to productive departments and an 
overhead rate computed for each productive department. This rate is 
used to apply overhead to jobs on the basis of direct labor hours. The 
result is that all costs and expenses incurred during any month are 
charged to the work in process accounts for the jobs. 

a) Compare this system, as it affects inventory valuation, with the 
tisual system for manufacturing businesses. 

b) Criticize the system as it affects inventory valuation and income 
determination. 

c) State any justification which you see for the use of the H Company’s 
system. 
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ESTIMATED COSTS 


Predetermined Costs. It is often necessary or desirable to know 
what goods will probably cost before they are made. Many business 
decisions are based upon such advance estimates of cost. The most com- 
mon use is in connection with price quotations. Thus cost estimates 
are generally made when pricing articles built to customers’ specifica- 
tions (e.g., locomotives, ships, buildings), or new products for which 
manufacturing experience and hence recorded costs are lacking, or goods 
ordered in special quantities. Estimates are also employed in deter- 
mining the probable effect on costs if some proposed change in equip- 
ment, material, or manufacturing method is contemplated. They also 
help to determine what it will cost to produce a proposed new product, 
when the cost must be known in order to decide whether the product 
can be made and sold on a profitable basis. Finally estimates may be 
used in setting goals toward which to work in controlling costs. Used 
for these purposes, estimated costs are in many ways similar to the 
standard costs discussed in the next chapter. They represent an attempt 
to predetermine all elements of product cost. 

Methods of Cost Determination. Costs of manufactured products 
or of services may be determined through the use of continuous records 
or through cost approximations. The latter may take the form of cost 
finding or of cost estimating. 

Continuous cost records represent a formal cost accounting procedure 
and constitute part of the double-entry system. They incorporate sys- 
tematic routines which through the use of subsidiary ledgers subclassify 
costs in any desired degree of detail. The main disadvantage of formal 
cost accounting is its expense. A considerable saving in accounting costs 
can often be effected by substituting occasional test checks of product 
costs for continuous and repetitive calculation of unit costs. This sort 
of cost analysis limits accounting activities to the accumulation of de- 
partmental figures for budget comparisons, for cost control, and for 
pricing, and leaves unit product costs to be established at intervals by 
infprmal methods. Although the techniques employed in tracing costs 
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in such circumstances are based upon principles similar to those applied 
in formal cost accounting, the results are less accurate. 

Cost finding. Cost finding may be defined as ex post facto determi- 
nation of the cost of producing goods or performing services, by the use 
of informal procedures in statistical or memorandum form, i.e., without 
carrying on the regular processes of cost accounting on a continuous or 
formal basis. The distinction between cost finding and cost accounting 
is not always an easy one to make. However, when formal techniques 
of subsidiary ledger classification and perpetual inventory control are 
abridged, or whenever cost analysis is carried on in a noncontinuous or 
nonrepetitive fashion, the resulting cost calculations are referred to as 
cost finding rather than as cost accounting. 

Cost estimating. Cost estimating represents the process of com- 
piling the CQst of articles to be made. In compiling the estimated cost, 
use may be made of actual cost figures, past or present, and of facts con- 
cerning the available plant and equipment, labor and overhead rates, 
present and future market prices of material, and knowledge of the 
processes to be performed. 

Estimated Cost Systems. Where the estimates are incorporated in 
the books and the books themselves are made to show differences be- 
tween actual and estimated costs, cost accounting of the estimated cost 
type is said to exist. Cost finding deals with historical data in con- 
nection with activities which have already taken place. Cost estimating, 
on the other hand, looks to the future since it represents a forecast of 
probable costs. Thus, it is seen that the processes of cost finding and 
cost estimating do not differ materially ; hence the technique of cost find- 
ing is not separately discussed in this chapter. Cost estimating, how- 
ever, has a function beyond the necessity of predicting a cost. Often cost 
estimates become adjuncts to job order or process costs, particularly if 
these are based on historical costs. In this way, cost estimates can be 
made to provide bases of comparison that are otherwise lacking in 
historical cost systems. 

Cost estimating, especially in a large plant, is usually performed 
by specially trained personnel called estimators. They must possess on 
the technical side a thorough knowledge of the engineering basis of the 
product whose cost is to be estimated. This involves a knowledge of 
the kinds and quantities of material required in its manufacture, labor 
operations, tool costs, and machine requirements. On the accounting 
side the estimator must be thoroughly familiar with the official account 
classifications, with the nature and behavior of the expense accounts, 
and the bases upon which the overhead costs are apportioned. 
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Preparing Cost Estimates 

General Procedure. Although different situations require some 
variation in method, there should be a general order of procedure for 
making cost estimates applicable to most cases. The content of cost esti- 
mates differs as the purpose of the estimate varies. Also, different 
situations rc(|uire varying degrees of accuracy of computations. The 
preparation of a cost estimate should be based on : 

1. Complete drawings and specifications of the product 

2. The quantity to be manufactured 

3. Raw materials and purchased parts required and their expected 
costs 

4. List of labor and machine operations to be performed, operation 
times, and rates 

5. Overhead applicable to product 

6. Complete data concerning equipment available, its capacity, and its 
operating costs 

Previous Estimates. The fundamental basis for all estimating is 
that no action or proposal is ever entirely new in all respects ; there are 
always some elements in any new product or procedure which are repe- 
titions or modifications of previous operations or activities. For in- 
stance, a new model motor car is similar to previous models in many 
respects. A material amount of time may be saved in making use of 
previously estimated items or parts, which are component parts of the 
product on which an estimated cost is desired. Even specialized me- 
chanical products of entirely new design are fabricated by means of basic 
operations such as casting, forging, cutting, drilling, and grinding. 
Even though a casting of a certain size and shape has never been manu- 
factured, a knowledge of cost experience with other kinds and sizes of 
castings yields a useful basis for predicting what the new type will cost. 
Hence, a large part of all cost estimating consists of accumulating and 
interpreting data concerning costs of operations which are either iden- 
tical, or at least similar, to the ones proposed. Making proper adjust- 
ments or allowances for difference between what has been done and 
what is to be done yields a reasonable forecast of the cost of the pro- 
posed venture. 

Previous estimates are also useful in comparing and checking com- 
pleted costs of the product as a whole, due consideration having been 
given to changes in labor rates, material costs, plant equipment and 
layout. If comparable accounting costs are available, a good idea of 
estimating errors to be avoided can usually be had. Often, the only 
means of safeguarding the completeness and accuracy of a cost estimate 
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is to make sure that mistakes or omissions in previous estimates are not 
repeated. 

Previous Actual Cost Records. Cost records are the actual records 
of the costs of products already made. They may contain a record of 
the article to be estimated or re-estimated, or the cost of similar products. 
They may also contain the cost of various units or component parts 
which can be used in the estimate. 

Much specific information is compiled and preserved on cost sheets 
with respect to particular jobs, processes, and classes of product, and 
operations performed in making them. Then, too, accounting records 
compile and preserve data concerning departmental activities and corre- 
sponding costs. Fre([uently, these records can be employed to estimate 
costs of similar products by mere correction for price changes in the 
cost factors. 

Time Available for Production. By time available is meant the 
time for the production of the specified quantities of product to be made. 
If a customer desires, for example, to purchase a product, one unit to 
be delivered each day for a month, while another customer may wish 
deliveries to be made two per day over the following 15 days, the esti- 
mated cost may be materially affected. It may be necessary, on account 
of the limited time for production of the articles, to pay bonuses, pre- 
miums, or overtime. The cost of building, machinery, tools, and ecpiip- 
ment may be affected by time as, in order to produce a large quantity 
within the time specified, additional or new buildings, machinery, tools, 
and ecpiipment may become necessary. 

Estimates in Terms of Unit Costs. Many cost estimates are made 
by establishing certain kinds of ‘‘estimating units,’' i.e., setting up some 
basis for relating costs of a proposed venture to past experience. For 
example, to secure rough estimates of the costs of building construction, 
floor area or cubic content bases are often employed. These methods 
rely upon an assumed relationship between area or volume of a building 
and its cost. Thus, a residential building may be calculated to contain 
approximately 31,320 cubic feet, by referring to dimensions on the 
architect’s drawings. For buildings of similar type and quality, past 
experience may indicate a “cube cost” of $1. The cost of the house 
would thus be estimated at $31,320. 

The purpose of such analysis is to make possible comparison between 
estimates covering different programs or plans. The choice of a cost 
unit is dictated by convention or custom. In the case of construction 
estimates, floor area and cubic content are the usual cost units. Some- 
times, however, construction costs are expressed “per room” or “per 
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apartment/’ Power plant construction costs may be expressed in terms 
of horsepower or kilowatt capacity units. Castings, forgings, and other 
parts may be expressed per pound or per piece. 

Another use of unit costs of this character is in the nature of a rough 
check on the completeness and accuracy of the detailed estimate. De- 
spite the fact that estimates made from such unit costs alone are usually 
not reliable, a comparison of unit costs calculated from detailed data 
with ‘‘rulc-of-thumb” unit costs may serve to indicate large divScrepan- 
cies. Unit cost checks can be worked out with respect to specific prod- 
ucts or processes, and may serve to avoid mistakes of omission of items 
in the detailed process of estimating. 

Analysis of Project. Cost may be estimated by analyzing the project 
in one or more ways mentioned below : 

1. Separation into parts 

2. Separation by operations 

3. Separation by cost elements 

Estimating manufacturing costs is usually facilitated and made more 
precise by analysis of the product into its component parts before esti- 
mating units are chosen. For instance, if the product for which costs are 
to be estimated is an electric table stove, estimating is facilitated by 
considering separately the wire heating element, porcelain base, chrome- 
plated frame, connectors, plug, and cord. The best illustration may be 
obtained from the construction industry. Thus building estimates are 
usually found to be more precise if the problem is approached by esti- 
mating the various parts of construction separately. If costs of exca- 
vation, walls, floors, roof, etc., are estimated separately, the points of 
similarity and difference between the proposed venture and past experi- 
ence can be more easily allowed for, and these individual estimates when 
combined yield a more trustworthy total cost figure. 

Another basis of analysis of the product or project often employed 
in estimating is that of operations or processes necessary to production. 
This method is used along with or in addition to the separation of parts 
referred to above. For instance, making a certain part for a mechan- 
ical device may involve casting, drilling, milling, grinding, and polishing. 
Recognition of these specific operations facilitates estimating labor costs 
and also increases the precision of the estimate. 

If the operations required to produce a given product or part can 
be definitely stated, it is an easy matter to break down each operation 
into its respective requirements of direct labor and direct materials. 
Overhead may be estimated by means similar to those employed in 
formal cost accounting. 
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Estimating Costs of Mechanical Products. The principal divi- 
sions, besides the estimate for material, labor, and overhead, into which 
the estimating of the cost of mechanical products may be subdivided are : 

1 . Design time 

2. Design data 

3. Drafting time 

4. Use of building and machinery 

5. Patterns, jigs, and special tools 

6. Experimental work 

The basic information for all of these items comes in the first instance 
from the engineering department. Time spent in designing is usually 
charged at standard rates per hour as set by the cost department. The 
same is true of time spent on design data and drafting time. Included 
under the last two items are such things as product specifications, pre- 
liminary sketches, and bills of materials. The cost estimate is also 
affected by the routing and operations of the product; i.e., which build- 
ings, machines, tools, dies, jigs, and patterns are to be used. Many jobs 
require tools which in turn may have to be specially designed. Finally, 
much experimental work may have to be done, before the product can 
go into regular production. 

Estimating Quantity and Prices. A list is compiled showing 
specific operations on particular parts. On a simple job these consist 
only of a schedule of materials required, and a sheet or sheets showing 
the operations to be performed, .space being left for time estimates, labor 
rates, overhead rates or percentages, and extensions ; these may even be 
combined in a single form. Whatever procedure is used the estimate 
must take into account the specific quantity to be produced, and the 
specific operating conditions under which it is to be produced. The 
quotation sheet should therefore indicate the size of the order contem- 
plated in the prices quoted (Figure 84). 

Cost Estimate Sheet. The estimates are entered or, if many calcu- 
lations have been made, summarized on cost estimate sheets (Figure 
84). If an order is received, the estimate sheet forms the basis for 
control of manufacturing cost since it tells what should be spent to make 
the goods. When an estimating cost system is in use, it also provides 
the unit cost at which to price the goods on hand at inventory date. 

Cost estimate sheets commonly provide space for listing the materials 
that are to be used, the quantities of each, and their cost. If necessary, 
allowances for scrap, expected spoilage, and rework costs are included. 
Labor operations to be performed are listed and hours needed are ex- 
tended at current or expected wage rates to obtain the estimated labor 
cost. In order to complete the manufacturing cost, overhead applicable 
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Figvre 84. Estimated Cost Summary 
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to the order is then added to determine the total manufacturing cost of 
the order and the cost per unit of product. When the estimate is to be 
used for pricing, selling and administrative costs applicable are usually 
added to manufacturing cost. 

It is desirable to compare the actual costs of making the goods with 
the estimated costs. This comparison is made and differences are ana- 
lyzed to determine how accurately the estimate was made in order to 
check upon the person or department preparing estimates and also to 
find what corrections should be made in the estimates if another order 
for the same thing should be received. However, differences between 
estimates and actual costs may be the result of inefficiency or mistakes 
in production rather than inaccurate estimates. Where this occurs the 
estimate should not be revised. 

Estimates of cost often provide a good basis for cost control. The 
cost estimate sheet together with the underlying drawings, lists of 
material, afid labor operations tell what material, labor, and services 
should be used to make the product. If these estimate sheets are put 
into the hands of the foreman when the work on the order starts, he can 
be held responsible for meeting these costs. A comparison between 
actual cost and estimated cost then provides a measure of the efficiency 
with which the work is being done. 

Estimating Cost Systems 

Definition. As stated earlier in this chapter, an estimating cost sys- 
tem is one in which estimated unit costs of products are used to cost in- 
ventories of work in process and finished goods in the accounts. Such 
use of cost estimates is essentially a short-cut method designed to obtain 
some of the benefits of cost accounting with a minimum of expense for 
record keeping. 

The shoe and clothing industries furnish excellent examples of plants 
using estimated costs. In both of these industries the element of style 
has become predominant. It is necessary to make up samples, quote 
selling prices, and take orders far ahead of the actual manufacturing. 
Manufacturing operations are not started until orders have come in from 
the trade; and to secure the orders it is necessary to quote a definite 
selling price. In turn this requires a careful estimating of costs on the 
basis of the material and labor markets, allowing for such fluctuations 
in each as may reasonably be expected during the period of manufacture. 
In this respect both the shoe and clothing manufacturers are in a posi- 
tion to make accurate estimates. Generally speaking, the labor they 
employ is strongly organized, and contracts are in force fixing rates for 
work and conditions of employment for definite periods of time. 
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Another fertile field for estimating costs lies in construction work 
of all kinds, such as shipyards, building construction, and construction 
of bridges and tunnels. Generally, there is no mass production or style 
element involved, each job being unique in the sense that there will 
never be another exactly like it. Though the plans and specifications 
may call for two houses exactly alike, there may be differences in the 
grading of the land and the soil strata, making different foundations 
necessary and hence causing differences in costs. However, the con- 
struction industry shares with clothing and shoes the necessity for deter- 
mining selling prices beforehand. Work of this kind is commonly se- 
cured by the contractor on the basis of competitive bids submitted and 
the contractor who is able to make the most accurate estimate is in a 
position to secure work that will yield him a profit or to reject work that 
the estimates show to be unprofitable. 

Estimating Cost Procedure. Predetermined overhead rates are 
employed in job order costing and process costing in order to secure 
costs promptly when a job or process is completed. Estimating cost 
accounting simply extends this method to the use of predetermined costs 
for direct material and direct labor as well as for overhead. On the 
basis of the best information available, costs are established for material, 
labor, and overhead per unit of output. These estimated costs are in- 
corporated in the accounts and the books themselves are made to show 
differences between actual and estimated costs. 

Estimating cost plans vary in the manner in which these variances 
between actual and estimated costs are determined. There are three 
basic ways in which the differences may be determined ; viz., comparison 
of actual and estimated costs (1) by total costs, (2) by elements of 
cost, or (3) by departments. Combinations such as comparison by ele- 
ments for each department are also used. While possible to extend the 
process of comparison to any number of products or departments by 
elements of cost, it is not practical to do so because the bookkeeping 
becomes cumbersome and costly in clerical work. If costs of numerous 
products, jobs, or processes are desired, a process or job order cost sys- 
tem is less costly to operate. Usually it is even better to use a standard 
cost system, for this plan of accounting provides all the detail necessary 
with a minimum of clerical work. 

Essentials of Estimating Systems. The minimum requirements in 
the way of forms used in an estimating system are : ( 1 ) a schedule of 
estimated costs, (2) an inventory schedule, (3) an analysis of the cost 
of sales. 

The schedule of estimated costs is usually prepared by lines of prod- 
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uct. Where the lines are numerous and estimated and actual costs are 
desired in considerable detail, separate schedules are prepared for each 
line. An excellent example of this is furnished by the shoe industry 
(Figure 85). The face of the form shows all material charges, the re- 
verse side all direct labor charges, manufacturing overhead, selling ex- 
pense, desired profit, and selling price. The labor operations, due to 
their large number and also the manufacturing overhead, are shown in 
detail on a so-called cost estimate sheet (Figure 86). These are then 
summarized on the schedule of estimated costs (Figure 85). 

The inventory schedule does not necessarily require the taking of a 
physical inventory. Raw material and finished goods stock ledgers can 
be maintained to furigiish continuous balances. The balance of work in 
process inventory can be determined by comparing the quantities charged 
to the factory with the finished production turned over by the factory 
to the finished goods stockroom. For instance, the stores requisitions 
of a garment' factory for a given month might show 3,000 yards of cloth 
had been issued to the cutting room. The schedule of estimated costs is 
then consulted. This schedule shows the yardage required to make 
one garment. Assuming three yards to a garment, the equivalent of 
1,000 garments have been put into process. Next the factory's pro- 
duction report shows that 800 fininshed garments have been placed in 
stock. It must be evident, therefore, that 200 garments are still in 
process. All that need be done is to estimate the stage of completion, 
which is then listed on the inventory schedule (Figure 87). The inven- 
tory is then costed on the basis of the figures contained in the schedule 
of estimated costs, taking into consideration, of course, the stage of 
completion. The resulting figure is the work in process inventory which 
is recorded on the books. 

When a sale is made it is necessary to determine the cost of sales at 
the estimated price. Since one sale may cover a wide variety of styles, 
it is customary to analyze the sales and then summarize them on a cost 
of sales summary (Figure 88) from which the necessary entries are 
made. 

Disposition of Variances. The balance in the Cost Variation ac- 
count, representing as it does the difference between estimated cost and 
actual cost, is disposed of in closing the books by one of the following 
methods : 


1. Transferring the variance to Cost of Sales or Profit and Loss 

2. Deferring the variance 

3. Spreading the variance over the goods completed during the period 
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Unit ... Date .. Shoe No. 


Description 


DESCRIPTION 






Upper Stock: 

Stock 

Lace Stay 

Outside Rack-Stay 

Straps 

Bottom Stock (inc. labor); 
Outsolc I. Gde. 

Tap or Middle Sole 

Insole 

Welt . 

Counter . 

Heel . . 

Top Lift 

Box Toe 

Linings and Trimmings: 

Lining 

Vamp and Top Doubling 

Side Lining 

Inside Heel Stay 

Eye. or Butt. Facing 

Top Facing 

Fly or Tongue Lining 

Hook or Button Stay 

Findings : 

Upper Thread or Silk 

Hooks 

Eyelets 

Laces, Butt, or Buck. 

Covers 

Bottom. Room Thread 

Shanks and Filling 

Wire and Nails 

Heel Pads 

Leather Repairers 

Cases 

Cartons and Labels 


* 

• 




Figure 8Sa. Summary of Cost Estimate (/are) 


Transferring variance to cost of sales ok profit and loss. 
When the variance between estimated and actual costs is insignificant in 
amount, it is usually preferable to follow this method since it avoids 
adjusting the inventory accounts. Thus it is a practical short cut that 
can be used where the effect on inventories and cost of sales is too small 
to be important. This method may also be desirable when variances 
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Labor : 

Cutting 

Fitting 

Lasting 

Bottoming 

Edge Room 

Finishing 

Treeing and Dressing 

Repairing 

Packing and Inspecting 
Shipping 

Cripple Allowance 

Royalty 

Manufacturing Overhead 

Total Manufacturing Cost 

Selling Expense % 

Total Cost 

Profit 

Net Selling Price 

Sales Discount % 

Gross Selling Price 




















1 


Figure 856. Summary of Cost Estimate {reverse) 


arise for reasons beyond the control of management as, for example, 
during a period of low sales volume when the variance might represent 
underabsorbed overhead. 

Deferring variance. Variances may be deferred by setting up a 
Variance Reserve on the assumption that it will eventually be offset by 
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COST ESTIMATE SHEET 


Unit Pr. Class WELTS Date Style No. 


RUN 

■ 

1 

1 

1 

1 

RUN 

1 

■ 

■ 

1 

1 

■ 

1. Cutting: Uppers 

2. 

3. Cutting Quart. Lin 

4. Cutting Vamp T.in. 

5. Cutting Back Straps 

6. ('utting Trim. & Fac. 

7. Cutting Tong. Linings 

8. ('tg. S’k. Lin or H.P. 

9. Ctg. Pcrf. or Cut-outs 

10. ('tg. Doub. or Toe Lin. 

11. Cutting Reinforcings 

12. Cutting Pockets 

13. 

14. Stamping Uppers 

15. Stamping Linings 

16. Skiving Vamps & Tips 

17. Skiv. Quar. Fox Strps. 

18. Skiving Folding 

19. Skiving Bevelling 

20. Burnish Edging 

21. Mark. Tips & Quarts. 

22. Crimp Uppers & Lin. 

23. Assembling 

24. 

25. Closing Backs 

26. Seaming Backs 

27. Stitching Back Straps 

28. Cementing Back Straps 

29. Folding Back Straps 

30. Rubbing 

31. Stitching Pieces . 

32. Closing P'ronts 

33. Seaming Fronts 

34. Closing Tips 

35. Reinf. Vamps, Quart. 

36 Oment. for Folding 

37. P'olding Vamps & 'I’ips 

38. Folding Quart & P'ox 

39. F'olding Slays 

40. Stitching 1st Row 

41. Stitch. Saddles to Qt. 

42. Pasting Inlays 

43. Opening Linings 

44. Making Linings 






45. Stitch. Tong. Linings 

46. Closing Side Linings 

47. ('losing Toe T.inings 

48 Seaming Side Linings 

49. Cement, for Fitting 

50. Cement. Quarters 

51. P'ltting 

52. Stitching Tops 

53. Stitching Sides 

54. Stitching All Around 

55. PMging 

56. Stitching Eyelet Row 

57. Fancy Stitching 

58. Stitching Cutouts 

59. Stitching Panels 

60. Stitching Pockets 

61. Eyeltg. or E. with Ilks 

62. Perforating Tips 

63. Perforat. Eyelet Row 

64. Perf. Quart., Foxings 

65. Perfor.it. Vamps, Sides 

66. Clo.sing Foxings 

67. Seaming Foxings 

68. Stitching Foxings 

69. Perforation Stitching 

70. Stitching Tips 

71. Stitching Boxtoes 

72. Stitching ('ounters 

73. Stitching Tongues 

74. Stitch. Stays, Straps 

75. Stitching Buckles 

76. Binding 

77. ('losing Vamps 

78. Seaming Vamps 

79. Matching Vamps 

80. Assembling Vamps 

81. Assembling Quarters 

82. Vamping 

83. 2d Row Stitch on Qt. 

84. 2d Row Stitch, on Vps 

85. Barring 

86. Buttonholing 

87. Lacing 

88. Sewing on Buttons 








Figure 86(I. Detailed Cost Estimate Sheet for Labor and Manufacturing Over- 
head (face) 


an opposite variance. Variances in cost due to different numbers of 
working days in a month or seasonal fluctuations in activity may justify 
use of this method. However, it is generally used only for monthly or 
quarterly closings, one of the other methods being used at the year’s end. 

Spreading variance over goods completed during period. This 
method is based upon the assumption that estimated costs have been 
in error and should be corrected when actual costs become known. The 
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Unit Pi, Style No. 


RUN 






RUN 







89. Buttoning or Buckl’g 

90. Stain’g or Ink’g Edgs. 

91. Sizing and Sorting 

92. Trimra’g & Exam’g 

93. 

94. 

95. Pick Lasts & Assem. 

96. Tacking Insoles 

97. Trim. Insole Seats 

98. Assembling . . . 

99. Pulling Over .... 

100. Side Lasting 

101. No. 5 Lasting 

102. Stapling Uppers 

103 Trimming Toes 

104 Pulling Tacks No. 1 . 
lOS. Inseaming 

106 Pulling ISjc Wire 

107. Trimming Inseaming 

108. Pulling Tacks No. 2 

109. Trimm’g Joints No. 1 

110. Beating Welting 

111. Tacking Shanks 

112. Filling Bottoms . 

113. Cementing Bottoms 

114. Laying Soles 

115. Rough Rounding 

116. Opening Channels 

117 Goodyear Stitching 

118. Cementing Channels 

119. Laying Channels 

120. Leveling 

121. Separating Stitches 

122. Seat Nailing 

123. Trimming Heel Seats 

124. Heel. — Leath Heels 

125. Heel. — Rubber Heels 

126. Slugging 

127. Trimming Heels 






128. Scouring Heels No. 1 

129. Breasting Heels 

130. Scour. Heel Breasts 

131. Doping Heels 

132. Trimm’g Joints No. 2 

133. Trimming Edges 

134. Scouring Heels No. 2 

135. Setting Edges 

136. Inking Heels 

137. Burnishing Heels 

138. Cleaning Heels 

139. Buffing Foreparts 

140. Naumkeag. Forepts. 

141. Buffing Toplifts . . 

142. Bleaching 

143. Staining Bottoms 

144. Waxing Bottoms 

145. Wheeling 

146. Polishing Bottoms . 

147. Finishing & Buffing 

148. Cutting Tacks 

149. Sock Lining 

150. Treeing & Cleaning 

151. Cleaning Linings 

152. Dressing 

153. Buttoning or Lacing 

154. Brushing 

155. Trimming 

156. Stamping Bottoms 

157. Embossing 

158. Stamping Cartons 

1 59. Packing 

160. 

161. 

162. 

163. 

164. 

165. 







Cutting Overhead % 

Fitting Overhead % 

Making Overhead % 

Fin, & Pack. Overhead % 






Total Cutting Labor . . 

Total Fitting Labor . . . 
Total Making Labor . 

Total Fin, & Pack. Labor . 








Figure S6h. Detailed Cost Estimate Sheet for Labor and Manufacturing Over- 
head (reverse) 


apportionment of the variance may be accomplished on the basis of 
number of units, either physical or equivalent units, or on the basis of 
cost values. In any event, work in process and finished goods inven- 
tories are by this means converted to actual cost. 

When spreading the variance over units completed during the period, 
the applicable portion must be debited or credited to Work in Process, 
Finished Goods, and Cost of Sales. The variance is divided by the 
number of units produced to obtain the amount of the variance applicable 





INVENTORY SCHEDULE OF WORK IN PROCESS 

Department Cutting November 30, 19 
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Figure 87. Inventory Schedule of Work in Process 
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Figure 88. Summary of Cost of Goods Sold 
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to each unit. For example, assume production to have been 10,000 units 
of which 1,000 remain in process, 3,000 are on hand finished, and 6,000 
were sold; also assume the total variance to be $600 (debit), then the 
unit variance is $.06 (i.e., $600 -f- 10,000). The various accounts 
are then debited with the following amounts : 

Work in Process (1,000 X $0.06) =$60 
Finished Goods (3,000 X 0.06) = 180 
Cost of Sales (6.000 X 0.06) = 360 
10,000 $000 

As an alternative, the variance may be distributed on the basis of 
cost rather than number of units. 

Accounting Procedure. Following is a summary of the accounting 
procedure : 

1. Open the necessary cost controlling accounts, i.e., Stores, Work in 
Process, and Finished Goods, the number of work in process ac- 
counts depending upon the degree of details of the estimates de- 
sired. If the estimated costs are to he computed by totals, only a 
single work in process account suffices. If computation is to take 
place by elements of cost, then separate work in process accounts 
are opened for each element. The subdivision can of course be 
carried further, viz., by products, elements, and departments ; but, 
as already pointed out, this makes the system unwieldy. 

2. Stores account is handled in the usual manner, being debited and 
credited with actual costs of items received and issued. 

3. Work in Process is debited for the actual cost of material, labor, and 
overhead. It is credited for finished production at estimated costs. 

4. The inventory of work in process is determined as to quantity by 
comparing the material issued to the factory with the summary of 
completed production, or by a physical inventory. 

5. The inventory of work in process is then priced at estimated costs 
taking into consideration the stage of completion. The inventory is 
recorded on the books by means of a journal entry. 

6. The balance in Work in Process account is closed out to a Cost 
Adjustment or Cost Variation account. 

7. Finished Goods account is debited and credited at estimated costs. 

8. Cost of Sales is debited at estimated costs. 

9. After the difference between actual cost and estimated cost has been 
determined, the estimated costs are corrected and the corrected esti- 
mates used thereafter. 
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Illustration of Estimating Cost Procedure 

The following problem and solution illustrate operation of an esti- 
mating cost plan where comparison of estimated and actual costs is by 
elements of cost. 

Problem. The Dees & Doze Co., Inc. uses an estimating cost sys- 
tem. It manufactures Epsichol for which the estimated cost per barrel 
by elements is : 


Direct Materials (added at beginning of process) .... $2.50 

Direct Labor 3.60 

Manufacturing Overhead 2 30 

Total .... $8.40 


The actual costs for August, 19 — , taken from the usual sources of 
information, are : 

Direct materials $30,240; direct labor $43,680; and manufacturing 
overhead $27,360. 

The production report shows that 11,000 bbls. were manufactured and 
sent to the finished warehouse in August. 

During August, 12,000 bbls. were put into process. 

On August 1, there were 600 bbls. in work in process averaging 62% 
completed, and 1,000 bbls. of finished goods, each valued at estimated 
cost. 

On August 1, the cost value of raw materials and supplies was $25,000. 
On August 31, the work in process averaged 83% completed. 

During August, 9,500 bbls. of Epsichol were sold for $12 per bbl., and 
raw materials and supplies were purchased for $14,728. 

Required: 

1. Submit all journal entries. 

2. Submit the necessary cost accounts to show the estimated costs of 
the inventories on September 1, 19 — . 

3. Prepare a schedule of the variance distribution on the basis of 
effective production. 

Note: In all calculations use the first-in first-out method of pricing 
goods. 

Solution: 

DEES & DOZE CO., INC. 

SUMMARY JOURNAL ENTRIES 
August 31, 19 — 

( 1 ) 

Raw Materials $14,728.00 

Vouchers Payable $14,728.00 

August purchases (actual). 
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( 2 ) 

Material in Process $30,240.00 

Raw Materials ... $30,240.00 

Material consumption (actual). 

(3) 

Labor in Process .... $43,680.00 

Payroll Accrued $43,680.00 

Actual direct labor cost. 

(4) 

Manufacturing Overhead in Process $27,360.00 

Sundry Accounts $27,360.00 

Actual Manufacturing Overhead. 

(5) 

Finished Goods ( 1 1 ,000 X $8.40 ) $92,400.00 

Material in Process (11,000 X $2.50) $27,500.00 

Labor in Process (11,000 X $3.60) 39,600.00 

Manufacturing Overhead in Process (11,000 X $2.30) ... 25,300.00 

For completed production at estimated cost. 

( 6 ) 

Material in Process (New) (1,600 X $2.50) $ 4,000.00 

Labor in Process (New) (1,600 X 83% X $3.60) 4,780.00 

Manufacturing Overhead in Process (New) (1,600 x 83% X 

$2.30) 3,054.40 

Material in Process (Old) .... ... " $ 4,000.00 

Labor in Process (Old) . 4,780.80 

Manufacturing Overhead in Process (Old) . . 3,054.40 

To record closing inventories at estimated cost. 

(7) 

Cost of Sales (9,500 X $8.40) $79,800.00 

Finished Goods (Old) , . $79,800.00 

August sales. 

( 8 ) 

Manufacturing Overhead in Process (Old) $ 138.80 

Variance from Cost Estimates . .... 739.60 

Material in Process (Old) ... $ 240 00 

Labor in Process (Old) 638.40 

To close cost variances. 

(9) 

Material in Process (New) $ 32.00 

Labor in Process (New) . 70.91 

Finished Goods (New) 154.47 

Cost of Sales 497.64 

Manufacturing Overhead in Process (New) $ 15.42 

Variance from Cost Estimates 739.60 

To distribute cost variances (Schedule 2). 


RAW MATERIALS 


8/1 Balance 

. $ 25,000.00 

8/31 Issued (2) 

$ 30,240.00 

Purcha.ses ( 1 ) . 

14,728,00 

8/31 Inventory end 

9,488.00 


$ 39,728.00 


$ 39,728.00 

9/1 Balance ... . 

$ 9,488.00 
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MATERIAL IN PROCESS 


8/1 Balance (600 X $2.50) 
8/31 Actual 12,000 bbls. (2) 

$ 1,500.00 
30,240.00 

8/31 Finished (11,000 X 
$2.50) (5) 

8/31 Inventory end (1,600 X 
83% X $2.50) (6) .. 
8/31 Variance (8) 

$ 27,500.00 

4,000.00 

240.00 


$ 31740.00 


$ 31,740.00 

y/1 Inventory (6) 
Adjustment (9) 

$ 4,000.00 
32.00 




LABOR IN PROCESS 


8/1 Ralance (600 X 62% X 
$3.60) 

8/31 Actual 12,000 bbls. (3) 

$ 1,339 20 
43,680.00 

8/31 Finished (11,000 X 
$3.60) (5) 

8/31 Inventory end (1,600 X 
83% X $3.60 (6) . 

8/31 Variance (8) 

$ 39,600.00 

4,780.80 

638.40 


$ 45,019.20 


$ 45,019 20 

W/\ Inventory (6) 
Adjustment (9) 

$ 4,780 80 
70.91 



MANUFACTURING OVF.RHEAD IN PROCESS 


8/1 Balance (600 X 62% X 
$2.30) 

8/31 Actual 12,000 bbls. (4) 
8/31 Variance (8) 

$ 855.60 

27,360.00 
138 80 

8/31 Finished (11,000 X 
$2.30) (5) 

8/31 Inventory end (1,600 X 
83% X $2.30) (6) 

$ 25,300.00 

3,054.40 


$ 28,354.40 


$ 28,354.40 

9/1 Inventory (6) 

$ 3,054 40 

9/1 Adjustment (9) . . . . 

$ 15.42 


FINISHED GOODS 


8/1 Balance (1,000 X 
$8.40) 

8/31 Finished Production 

(11,000 X $8.40) (5) 

$ 8,400.00 

92,400.00 

8/31 Sohl (9,500 X $8.40) 

(7) 

8/31 Inventory . 

$ 79,800.00 
21,000.00 


$10(),80().0() 


$100,800.00 

9/1 Inventory (6) 
Adjustment (9) 

$ 21,000 00 
154.47 



VARIANCE FROM 

COST ESTIMATES 


8/31 (8) 

$ 7.39.60 

8/31 (9) 

$ 739.60 


COST OF SALES 


8/31 Shipments (9,500 X 
$8.40) (7) 

8/31 Variance Distribution 
(9) 

$ 79,800.00 

497.64 
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CALCULATION OF EFFECTIVE PRODUCTION 

Schedule 1 

Labor and 


Materials Overhead 

Started previous periods; quantity completed this period 0 228 

Started and finished this period 10,400 10,400 

Started this period; quantity completed this period 1 ,600 1,328 

l^fFective Production ... 12,000 1 1 ,956 


CALCULATION OF VARIANCE PER EFFECTIVE UNIT 


Effective Per Unit 

Variance Units Variance 

Material $240.00 12,000 $ .02 

Direct Labor ... 638 40 11,956 .0533957 

Manufacturing Overhead (138.80) 11,956 (.0116092) 

Net Variance . ... $ 0617865 


DISTRIBUTION 

Work in Process 
Material (1,600 X $.02) 

Labor (1,600 X 83% X $.0533957) 
Overhead (1,600 X 83% X $.01160923) 

Finished Goods (2,500 X $.0617865) 

Cost of Sales 
Material (7,900’«‘* X $.02) 

Labor (8,128*** X $.0533957) 

Overhead (8,128 X $.01160923) 


* In red 

** Effective production as to material 
Less: Work in process 
Finished goods 
Adjustment cost of sales 

*** Effective production as to labor and overhead 
Less: Work in process (1,600 X 83%) 
Finished goods 
Adjustment cost of sales 


OF VARIANCE 

Schedule 2 


$ 32 00 
70.91 

15.42* $ 87.49 
. . 154.47 


$158.00 
434 00 

94.30* 497.64 

$739 60 


12,000 bbls. 

1,600 

2,500 4,100 

7^900 bbls. 


11,956 bbls. 

1,328 

2,500 3,828 

. stir's bbls. 


Summary and Conclusions. If a single variance is obtained cover- 
ing in a single amount material, labor, and overhead, all that it is pos- 
sible to learn is that the estimates were too high or too low by a given 
amount. The variance itself may be disposed of in various ways, a 
favorite method being conversion of the inventory and cost of sales at 
estimated cost to an actual cost base either on the basis of equivalent 
production or values of the above items. 

The more the estimates are subdivided, the more information re- 
garding variances is obtained. However, with greater subdivision, the 
work of computing and adjusting the estimates becomes so great that 
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the practicality of the system must be gravely questioned. Subdivision 
by elements of cost seems to represent the limit of practical application 
of the system. Estimating cost systems can be justified only on the 
ground of simplicity and ease of operation. 

Actually the correction of the estimates through the distribution of 
variances to inventories and cost of sales accomplishes very little beyond 
yielding a computed actual value for balance sheet or operating state- 
ment purposes. As long as the causes of variances are not inquired into, 
the accountant, in attempting to correct the estimates, is merely treating 
symptoms. Thus in the case of style or other product changes involving 
different proportions of material and labor than obtained previously, 
the corrected estimates are of no use unless further corrected for the 
contemplated changes. At best, estimating cost systems serve as an ac- 
counting short cut; the use of estimates may also be defended on the 
ground that they provide a pricing base. They cannot, however, serve 
as a means of cost control. Where it is desired to secure variances be- 
tween actual and estimated costs by causes, it is much more satisfactory 
to adopt a system of standard costs vSuch as is outlined in the succeeding 
chapters. 

QUESTIONS 

1. Estimating cost systems involve merely one step beyond usual historical 
types cost systems employing predetermined manufacturing overhead 
rates. Explain. 

2. It has been maintained that estimated costs serve hardly any purpose 
since variances resulting from a comparison of estimated and actual 
costs are the results of erroneous estimates. Do you agree? Explain. 

3. Are variations from cost estimates period or product costs? Explain. 

4. Refer to question 3 and explain the disposition of variances from cost 
estimates when they are treated as : 

a) Product costs 

b) Period costs 

5. Compare the function of the Work in Process account in the following 
types of cost systems : 

a) Estimated cost 

b) Process cost using historical manufacturing overhead 

c) Job cost using predetermined manufacturing overhead rates 

6. Which of the following businesses could advantageously use an esti- 
mated cost system ? 

a) Contractor engaged in road construction 

b) Food canning factory 

c) Manufacturer of furniture in job lots 
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d) Producer of fine chemicals 

e) Contractor on cost-plus-fixed-fee contract with the federal govern- 
ment 

7. What significant features of cost analysis attributable to a system of 
estimating costs could you list in justifying the institution of such a 
system ? 

8. What advantages are attributed to the use of separate cost element 
work in process accounts in place of a single process account in an 
estimated cost system ? 

9. If responsibility for variances is to be charged to specific department 
supervisors, they should participate in ])re]mring the estimates. Explain 
from an organizational view who would be involved in preparing the 
estimate for direct material and direct labor and how divergent views 
may be reconciled. 

10. Indicate how the use of estimated cost systems facilitates the task of 
inventory valuation. 



chapter 16 

STANDARD COSTS— MATERIALS AND LABOR 


Characteristics of Standard Costs 

Types of Predetermined Costs. Predetermined costs may be either 
estimated costs or standard costs. Various other terms, viz., ‘‘scheduled 
costs,*’ “planned costs,” “specification costs,” and “predicted costs,” have 
been used and there have been many discussions of the supposed differ- 
ences between the kinds of costs designated by these various names dur- 
ing the years when standard costs were being developed. These dif- 
ferences are now generally recognized to be unimportant. Estimated 
costs are primarily the result of an attempt to determine what the actual 
cost zvill be. On the other hand, standard costs are intended to tell what 
the actual cost should he. When the actual costs are found to differ 
from the estimated costs, the estimates are usually considered to have 
been in error and they are corrected for future use. When the actual 
costs are found to exceed the standard costs, the actual costs are viewed 
as wrong because material has been wasted, labor time has not been 
efficiently used, or some other condition has made the product cost more 
than it should have. In this case the standard cost is not changed un- 
less there is genuine reason to believe that it was incorrectly set in the 
first place. Instead, action is taken to bring the actual costs into line 
with standard costs in the future. 

While it may be said that the difference lies primarily in the care 
and precision with which the costs have been determined, there is in 
practice no clearly distinguishable difference between standard costs and 
estimated costs, for they tend to shade into one another. When stand- 
ard costs cannot be scientifically set, much can be g'ained by using the 
best estimates which circumstances permit. As a matter of fact, esti- 
mating cost systems were the historical antecedents of modern standard 
cost accounting systems. However, the emphasis has changed, and in- 
stead .of estimating what costs probably will be, management now wishes 
to know what costs should be with reasonably efficient production. This 
change of emphasis in predetermining costs has accompanied the move 
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toward scientific management and the general replacement of hunches 
and guesses with factual information in directing the operations of a 
business. Such methods make it possible to set standard costs and then 
to control the processes of production in such a way that deviations from 
the standards are kept relatively small. 

Standards vs. Standard Costs. Standard costs attain their reliability 
in large part by being based upon quantitative standards. Quantitative 
standards for material cost represent scientific determinations of the 
kinds of material that should be used to obtain the desired quality of 
product and the quantities of these materials needed to make a unit of the 
product. Similarly standard times are determined for each labor opera- 
tion in the process of manufacturing and also for the usage of manufac- 
turing facilities and services. These measurements of the amounts of 
material, labor, and overhead factors which should be consumed in turn- 
ing out a given quantity of product are often made by engineers, chem- 
ists, or other experts in manufacturing techniques. Such quantitative 
standards are widely used for planning production and to aid in con- 
trolling usage of material, labor, and manufacturing facilities. 

When these underlying quantitative standards are multiplied by dol- 
lar amounts representing the unit cost of each factor (i.e., the cost per 
ton of steel or the rate per hour for labor), standard costs result. How- 
ever, many companies which possess standards do not have standard 
costs. Nevertheless, definite advantages can be gained by converting 
quantitative standards into standard costs. These advantages are: 

1. Where the relative importance of variances (i.e., differences be- 
tween actual and standard) is not known in terms of cost, expensive 
time may be wasted to save cheap materials or vice versa. Or much 
effort may be applied to reducing variances that represent insignifi- 
cant costs when more important ones are neglected. 

2. Executives above the shop foreman level must use summarized data 
to keep informed. Cost furnishes a basis upon which all operations 
can be reduced to comparable terms; it is a common denominator 
and summarizes factual data in reports that are understandable 
even by those who are not familiar with the detailed operations 
underlying them. 

3. Physical standards have no usefulness for such purposes as inven- 
tory costing and pricing, but cost standards are distinctly useful for 
these purposes as well as for cost control. 

4. Physical standards cannot be used to study the gross profit by 
classes of products, customers, or marketing operations. 

At the shop operation level, however, standards are best stated in 
terms of pieces of material, hours of labor, kilowatt-hours of power, and 
other physical measures for employees here are concerned with quantities 
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rather than with the amounts which the company pays for such things. 
For other purposes the quantitative standards should be converted to 
standard costs. Hence those companies which do not use standard costs 
do not make full use of their quantitative standards. 

Relationship Between Standard Costs and Actual Costs. An ac- 
counting system incorporating standard costs is not an alternative to 
one employing actual costs, for standard costs cannot wholly replace 
actual costs in accounting. The net profit figure shown on the profit 
and loss statement is obtained by deducting actual costs from actual 
sales revenues of the period. When standard costs arc employed for 
costing production and sales, the difference between standard costs and 
actual costs is taken into account before arriving at the net profit for 
the period. In simplified form, this calculation may be illustrated as 
follows : 


Sales . $100,000.00 

Less : Returns, allowances and other deductions 5,000 00 $95,000.00 

Cost of Goods Sold 

Standard cost of goods in opening inventory $ 20,000 00 

Add : Standard cost of goods manufactured during period 50,000.00 
Total goods available (at standard) $ 70,000 00 

Less : Standard cost of goods in closing inventory 30,000.00 

Standard cost of goods sold $ 40,000.00 

Add: Unfavorable variance between actual and standard 
costs of manufacturing during period 600.00 40,600.00 

Gross Profit . ... . $54,400.00 

Selling and Administrative Expenses 40,000.00 

Net profit before income taxes $14,400 00 


Standard costs really are a complement rather than an alternative to 
actual costs. For some purposes standard costs are more useful than 
actual costs, for other purposes actual costs are necessary, and for still 
other purposes a ccniiparison of the two is more useful to management 
than cither standard or actual costs by themselves. In a complete plan 
of cost accounting both are needed. 

Relationship Between Budgets and Standard Costs. Both budg- 
eted costs and standard costs are predetermined costs and represent an 
application of the same basic idea. The principal difference lies in the 
scope of the terms, for “budget’' is a broader word than “standard cost.” 
Budgeting comprises the setting of objectives for all aspects of income 
and expense, whereas standard costs include only regular costs of opera- 
tion. When standard costs are available, they are generally used in 
budgeting the cost of goods to be manufactured. 

Principle of Exceptions. The difference between a standard cost 
and the corresponding actual cost is termed a variance. Regular com- 
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parison of actual and standard costs enables management at all levels 
to keep informed on efifectiveness of performance with respect to cost 
elements, departments, and cost centers, individual products, or product 
lines. The efifectiveness of comparisons of actual and standard costs is 
based on the principle of exceptions, which makes it possible for the cost 
accountant to sift from the great mass of his cost data the essential facts 
needed by management. In efifect, this means that so long as actual 
costs are equal to standard costs, no further attention need be paid to 
them. For those costs that vary from standard, the variance is exam- 
ined to see whether it is favorable or unfavorable. When actual cost 
is greater than standard cost, the variance is termed unfavorable. Con- 
versely when actual cost is less than standard, it is considered favorable. 
In examining variances, the executive can concentrate on the unfavorable 
variances which may call for extensive investigation to determine the 
basic causes of the bad showing with a view toward remedial action. 
It is this pinpointing or highlighting of specific weaknesses that is re- 
ferred to as the principle of exceptions. 

Variances. Waste in the use of material, the purchase of materials 
at a price in excess of standard, and the inefificient application of labor 
time are examples of causes which result in unfavorable variances. Such 
variances are usually viewed as losses. Favorable variances can arise 
from better than usual experience with waste and scrap, from the pur- 
chase of materials at less than standard price, or from production at a 
rate above standard volume. 

Variances from standard cost can be expressed either in amounts or 
in percentages. In the first instance, the variance is computed by 
subtracting actual cost from standard cost. If the actual exceeds the 
standard cost, the variance is a negative figure (i.e., unfavorable and 
represents a variance loss) ; if actual cost is less than standard cost, the 
variance is a positive figure (i.e., favorable and presents a variance 
gain). For example, if standard cost is $1.00 per unit and actual cost is 
$1.10, the variance is computed as : 

$ 1.00 -$ 1.10 z = - $.10 


If the actual cost is $.85 per unit : 

$1.00-$ .85 = -f $.15 

This method of expressing variances centers the attention of manage- 
ment upon dollar amounts of the differences between standard and actual 
cost. 

Where percentages are used, a cost ratio is first computed by dividing 
the standard cost figure into the actual cost figure to obtain the actual 
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cost as a percentage of standard cost. Since standard cost is always 
the base for comparison, the standard cost is considered 100%. When 
actual cost has thus been converted to a percentage of standard, the 
actual cost percentage figure can be subtracted from the standard cost 
percentage (i.e., 100%^). The result, which may be either positive or 
negative depending upon whether actual cost is less or greater than 
standard cost, is the cost variance expressed as a percentage of standard 
cost. For example, using the same figures given above : 

Cost Variances 

100% — 1 10% = — 10% (unfavorable) 

100%— 85% = + 15% (favorable) 

In contrast with the preceding method, a relative variation from stand- 
ard is provided. 

These two methods present complementary aspects of the cost figures 
in such a manner that both are required for a complete understanding 
of the cost variation that has taken place. Variances which are large 
in terms of dollars are sometimes so small in terms of percentages that 
they pass unnoticed by management if presented in the latter form alone ; 
on the other hand, a large percentage variation may call attention to a 
substantial deviation from standard cost, yet the present actual loss in 
terms of dollars may be small. 

Types of Standard Costs 

Varying Concepts of Standard Costs. In practice and in accounting 
literature there are different concepts of standard costs. The type of 
standards in use often has an important effect on the manner in which 
the standard costs can be used. Hence it is necessary to recognize the 
principal ways in which one set of standard costs may differ from an- 
other set. There are two principal bases for the classification of stand- 
ard costs, viz. : 

1. “Tightness” with which the standard is set, or in other words the 
relative ease with which the standard can be accomplished 

2. Frequency with which the standard is revised 

These bases are not entirely unrelated, but serve as practical bases for 
discussion of standard costs. 

Standard Cost Classified as to Tightness. A given standard may 
be either difficult to meet or it may be easily attained. For example, 
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in a certain operation, production of SO pieces per hour may be a stand- 
ard that is readily met or even exceeded by a substantial quantity. Pro- 
duction of 100 pieces per hour may require skill, good direction of work 
to avoid wasted time or motion, and steady application to the job. Pro- 
duction of 150 pieces per hour may be a rate which represents maximum 
machine speed, together with the highest degree of skill and effort on 
the part of the operator. Used as a standard, such a rate is so high as 
to be unattainable on a sustained basis. The relative ease with which 
a standard can be met is commonly termed the “tightness'^ with which 
the standard is set. 

When standards are classified as to tightness, three types can be dis- 
tinguished : 

1. Standards which are readily attained and which allow a substantial 
amount of avoidable waste and inefficiency. In practice such .stand- 
ards arc often based upon an average of uncontrolled past perform- 
ance. 

2. Standards which are attainable, but only by good performance and 
use of proper methods. 

3. Standards which call for so high a degree of perfection that they are 
unattainable on a sustained basis. They are sometimes referred to 
as “ideal standards.’* 

The most successful applications of standard costs employ standards of 
the second type listed above. Such standards are most effective for pur- 
poses of controlling costs because they provide fair goals which em- 
ployees can be held responsible for meeting. Since they can be met only 
by good performance, they serve as an incentive to maintain reasonably 
high efficiency. Standard costs set at such a level also are suitable for 
costing inventories because they include all really necessary expenditures 
for making the product being costed. 

Standard costs which arc based upon comparatively low efficiency 
tend to hide and to perpetuate wastes which should be highlighted in 
order that management may recognize them as the result of inefficient 
use of materials, labor, and equipment. Standard costs which are so 
tight as to be unattainable arc ineffective for maintaining efficiency, 
hmiployees soon recognize that such standards are unattainable. What- 
ever his performance, the employee is likely to contend that he has accom- 
plished all that could reasonably be expected and management finds it 
difficult to sustain the burden of proof to the contrary. Standard costs 
which are unattainably tight are usually not acceptable for inventory 
costing since with such standards a substantial portion of the necessary 
cost is charged to variance accounts rather than to inventory. 
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Price and Efficiency Standards. Some factors in production cost 
are often not controllable by management to a significant extent. Ex- 
amples of these are prices paid for materials and supplies, labor rates, 
and volume of goods which can be made and sold. Standards for these 
factors cannot be set in terms of efficiency because employees cannot be 
held responsible for conditions over which they have little or no control. 
The principal function of standards for such factors is to aid in analyzing 
variances in cost by separating and measuring, on the one hand, those 
items which are due to efficiency of performance, and, on the other, those 
variations in cost which are due to external factors which cannot be 
controlled by management. For example, assume that the standards 
for material going into product A are 100 pounds at $1 per pound. The 
reasons why actual costs deviate from standard may be either that the 
quantity used is greater than or less than the standard allowance, or 
else that the unit price is greater than or less than the standard unit 
price. The situation for the above standards may be summarized as 
follows : 


Actual Costs 

Variance 

Reasons 

Quantity 
in Lbs. 

Unit 

Price 

Total 

(1) 

100 

$1.00 

$100.00 

None 


(2) 

100 

1.20 

120.00 

— $20.00 

Price 

(3) 

100 

.80 

80.00 

+ 20.00 

Price 

(4) 

120 

1.00 

120.00 

— 20.00 

Quantity 

(5) 

120 

1.20 

144.00 

— 44.00 

Price and Quantity 

(6) 

120 

.80 

96.00 

-1- 4.00 

Price and Quantity 

(7) 

80 

1.00 

80.00 

+ 20.00 

Quantity 

(8) 

80 

1.20 

96.00 

+ 4.00 

Price and Quantity 

(9) 

80 

.80 

64.00 

+ 36.00 

Price and Quantity 


In the first case, there is no variance since the actual quantity and 
price were exactly as predicted. Cases 2 and 3 show pure price vari- 
ances ; the factory consumed only the standard quantity, but the prices 
paid for the material fluctuated. Cases 4 and 7 show pure quantity 
variances, since in both cases standard prices were paid. Any variance 
must therefore result from usage of material above or below the stand- 
ard. The remaining cases are mixtures of quantity and price variances. 
Case 5, for example, shows excess usage coupled with prices in excess 
of standard. Case 6 shows excess usage more than offset, however, by 
prices below standard. It is seen, therefore, that the total variance from 
standard is no indication of performance. It must be resolved into its 
elements to determine whether the quantities, prices, or both are res- 
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ponsible for the variance, and whether these factors are favorable or un- 
favorable. Unless separate standards have been set for both price and 
quantity, it is not possible to say which factor has caused the actual cost 
to differ from the standard cost. The methods by which the factors are 
analyzed and measured are presented in a later chapter. 

Frequency of Revision of Standards. Standard costs may be either 
current or fixed according to whether they are kept up to date or left 
unchanged after being set. Standards used for measuring efficiency of 
performance must represent the methods and quantities or time allow- 
ances which are proper at the time the standard is used. Hence these 
standards must be revised when changes in machinery, materials, prod- 
uct specifications, or operation times occur. When these standards are 
not current, they are valueless for controlling costs and incorrect for 
costing inventories. 

On the other hand, fixed standards are sometimes used, in the sense 
that the standards are more or less permanent. The plan of accounting 
employing fixed standards may be simpler than is possible with either 
current price standards or actual prices, particularly where a few com- 
modities are used in large (quantity. The techniques employed in oper- 
ating both current and fixed standards are explained in subsequent 
chapters. 

Purposes and Advantages of Standard Costs. The principal pur- 
poses for which standard costs are used are : 

1. To aid in controlling cost 

2. To facilitate and to simplify accounting for costs 

3. To provide costs as a guide in pricing products 

4. To facilitate the preparation of budgets ^ 

Standard Costs to Aid in Controlling Costs. The objective of cost 
control is to produce the desired quantity and quality of goods at the 
lowest cost which can be attained under the existing conditions. Before 
costs can be controlled effectively it is necessary to determine the best 
way to do each job and how much it should cost to do it. The result of 
this process is a set of standards. Standards for direct labor and direct 
material are made up of quantitative standards (e.g., a standard time 
allowance for each operation and a standard quantity of each material) 
which are multiplied by standard unit prices (e.g., the rate per hour for 
labor and the price per unit of material) to yield the standard cost. 
Standards for overhead costs usually are in terms of an expense allow- 
ance for a week or month. 

1 The presentation which follows is based upon Research Bulletins, Nos. 11 to 15, of the 
National Association of Cost Accountants, published under the title “How Standard Costs Arc 
Being Used Currently” (1951). 
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Costs can be controlled only by avoiding waste of materials, labor, 
and overhead. Once materials have been used unnecessarily they arc 
usually lost or have only scrap value. The labor time and the plant 
facilities, such as light, heat, and power, are gone beyond recovery when 
no salable product is received from their use. When each person is in- 
formed in advance as to how much material and time he should use to 
accomplish a task and what methods he should use, there need be little 
waste due to ignorance. Waste due to carelessness or lack of effort is 
likely to be much reduced because employees are aware that their super- 
visors have in the standard a definite means of measuring accomplish- 
ment. A further appeal to the employee’s self-interest may also be made 
with a wage payment or bonus plan wherein the employee’s earnings are 
based upon his performance under the standards. 

Control over costs, as described above, must be exercised before the 
costs are incurred. However, experience shows that all variances can- 
not be prevented and hence it is important that when variances do occur 
action should be taken to keep them from continuing until large losses 
have accumulated. In order to do this, variances must be brought to 
the attention of management through reports. 

Standard Costs to Facilitate Accounting for Costs. Standard costs 
are usually incorporated into the accounts by using them to cost inven- 
tories and sales. The process is somewhat similar to that described in 
the i)receding chapter on estimating costs. Accounting procedure with 
standard costs is summarized below : 

1. Materials are debited and credited to stores at standard cost. Any 
difference between standard cost and actual cost of goods purchased 
is entered in a variance account. 

2. Work in Process is debited with the standard cost of materials, 
labor, and overhead used during the period. Again, any differences 
between standard costs and actual costs of these cost factors used is 
entered in a variance account. 

3. Finished goods are credited to Work in Process and debited to 
Finished Goods at standard cost. 

4. Goods sold arc debited to Cost of Sales and credited to Finished 
Goods at standard cost. 

5. In closing. Cost of Sales and the balance in the variance account are 
transferred to Profit and Loss. Inventories remain at standard cost 
and are so shown in the balance sheet. 

Standard Costs for Pricing. Cost of the goods to be sold is one of 
the factors which management usually considers when setting selling 
prices. It is the function of the accounting department to supply these 
costs. Predetermined costs arc necessary for this purpose because the 
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selling price must be set before the goods are made in most cases. ^ 
Standard costs are especially useful for this purpose because the quan- 
tities of material, labor, and overhead items that should be used to 
make the goods have been carefully determined. Under such circum- 
stances there is little likelihood that losses will be suffered on sale of the 
goods because prices were based upon inaccurate costs. Where prices 
are based upon estimates of cost which may not be accurate, they may 
eventually prove to be too low to allow a profit on goods sold, or the 
prices may be set so high that sales are lost to competitors. 

When standard costs are used in pricing, consideration is often given 
to the variances as well. The procedure followed is described in con- 
nection with disposal of variances. 

Standard Costs for Budgeting. In the preparation of a budget the 
quantity of goods to be produced during the coming budget period is 
decided after considering the sates forecast and the size of the inventory 
desired. It is also necessary to determine the cost to manufacture these 
goods, for these costs must be used to calculate the cost of sales figure 
in the budgeted profit and loss statement and the inventory figure in the 
budgeted balance sheet. A budget presents the company’s plans for a 
future period, but the expected costs of executing these plans are based 
upon either estimates or standards. Obviously the accuracy of the budg- 
eted costs is directly determined by the reliability of the cost data em- 
ployed in building up the budget. Again carefully set standard costs 
furnish a more reliable basis for budgeting than do estimates of cost. 

The occurrence of some variance from standard costs is usually an- 
ticipated and provided for in budgeting. This procedure is explained 
later in connection with the dicussion of variances. 

Direct Material Quantity Standards 

Studying the Product. The cost of material is made up of two 
factors, viz., quantity and price. A standard must be set for each of 
these factors. Multiplied together, they result in a standard cost for 
the direct material element in a unit of product. The setting of standards 
for quantity and for price each presents somewhat different problems 
and hence they are discussed separately. 

Before standard costs can be set, definite knowledge concerning the 
product must be available. For a concern that makes only a narrowly 
limited line of products subject to little variation, this problem is vir- 
tually solved in advance ; but for a producer of a wide and perhaps con- 

2 Contracts to sell at cost plus a fixed fee are exceptions, but such pricing methods are largely 
limited to goods made for government use. 
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tinually changing variety of goods, items to be manufactured during the 
coming period should be listed and complete manufacturing specifica- 
tions procured. When the plant works largely or wholly upon a prod- 
uct produced to customers’ orders and when the same design may sel- 
dom be used a second time, it is still possible to classify the product into 
general types and to find ways in which the special orders are alike. 
Thus they may be made from the same materials, or many parts and 
subassemblies used in special jobs may be standard and interchangeable. 
However, where diversity is j)rescnt in a very large measure, as in build- 
ing construction, the drawings and specifications for each order supply 
basic data and new standards must be set for each construction order 
received. 

Material Kind and Quality Specifications. The next step is the 
development of material kind and quality specifications. This is known 
as setting material usage standards and involves a determination of 
what is the best and most economical material to use for each pur])ose. 
To this end raw material sources must be investigated, methods of pur- 
chasing must be considered, and such matters as the most desirable 
quantities to purchase and stocks to carry must be carefully determined. 
The engineering and production departments should record all pertinent 
facts with respect to the kind and quality of raw materials and supplies 
to be carried in stock; the kind, quality, and quantity of raw materials 
to be used for specific parts; the method and sequence of processing; 
part description and quantity requirements in assemblies; and lists of 
material for final assembly or finishing operations. Where variations 
in quality exist, these must be measured and the most economical ([uality 
for the specific pur])Ose must be decided upon. 

Even though this process of fact finding may be lengthy and quite 
expensive, as it is in a large plant making a diversified line of products, 
potential savings discovered from this work alone often return the costs 
of the program. These savings arise from elimination of excessive 
variety in materials, reduction in inventories, better prices from pur- 
chasing standard items in larger volume, use of less expensive kinds of 
material where they will serve the purpose just as well, and avoidance of 
delays from having to wait for special items that are not carried in stock 
by the user or by vendors. 

Material Quantity Specifications. Quantity specifications take the 
form of standard usage specifications, showing standard quantities to be 
consumed in each manufacturing operation. For an industry where 
processes are simple, these usage specifications are merely a list of things 
used per unit of finished product turned out. Where the manufacturing 
process is more complex and involves manufacturing of parts and their 
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assembly later, perhaps in several stages, it is desirable to have a separate 
set of usage specifications for each stage in the process beginning with 
a standard list for each part, other lists for each subassembly, and finally 
still other lists for each final assembly. In some industries the material 
quantity specifications take the form of standard formulas or mixtures, 
prepared in many cases by chemists. An illustration of a standard ma- 
terial mixture specification sheet for an iron foundry is given in Figure 
89. 
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Figure 89. Foundry Mixture Standards 

Records of Material Quantity Standards. It is important to keep 
full records of all material quantity standards. Raw materials such as 
sheets, rods, bars, and other standard shapes of metals ; lumber, cotton, 
wool, rayon, burlap, and silk fabrics; and other similar standard ma- 
terials of all kinds can be adequately described on standard raw mate- 
rials lists such as those illustrated in Figure 90. Purchased fabricated 
parts which are available in various sizes can be described on standard 
parts charts. 

Most manufacturing concerns, however, produce many fabricated 
parts from standard raw materials or from special castings and forgings 
of their own design. All special parts of this nature should be fully 
illustrated on drawings produced by the engineering department. Such 
drawings should leave nothing to the imagination of the workman and 
should show not only finished dimensions, but also a complete descrip- 
tion of raw material from which parts are to be made. Standard raw 
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STANDARD RAW MATERIALS 

Ncte : All items listed are carried in 
stock and purchased In sufficient 
quonlitjr to obtain mill prices. 
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STANDARD RAW MATERIALS 

Note: All items listed are carried 
in stock and purchased insufficient 
quantity to obtain maximum 
quantity differentials. 
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Figure 90. Standard Raw Materials Lists 
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materials lists should be referred to in determination of raw materials 
to be used to avoid addition of new items to inventories if a satisfactory 
size and kind of material is already carried. The type of drawings de- 
scribed above is illustrated in Figure 91. This drawing provides a 
description of the part ; states the part number used for identification ; 
specifies the kind of material to be used and, by means of a layout chart, 
the manner of cutting the part from strip brass in order to minimize 
material wastage. The company from which this illustration was taken 
supplements its technical blueprints with route sheets which set up a 
permanent record of manufacturing processes together with a record of 
tools needed. When job number and quantity have been inserted, they 
are also used as production orders. 

Shrinkage, Scrap, and Waste. An important factor to consider in 
setting material usage standards is that of shrinkage, scrap, and waste. 
Many materials are subject to shrinkage or unavoidable deterioration 
while in storage or in the process of being worked upon. Thus a certain 
loss in yardage occurs from shrinkage when dyeing cloth, and a loss of 
weight takes place in the curing of meats. Other types of manufacturing 
result in the production of scrap, as in punching gaskets from sheets ot 
cork. A third source of loss is wastage of materials which have been 
spoiled or rendered defective by inaccurate or careless work. While 
flowing from somewhat different causes, all of these are responsible for 
losses of material put into process. 

When loss normally takes place while materials are in stores (from 
leakage, evaporation, or deterioration) the price at which the materials 
are charged out to Material in Process must be increased to cover the 
amount of the loss. For example, in handling a plastic molding powder 
it was found that a loss of 2% occurred from adherence of the powder 
to containers, spilling, and shrinkage in storage. Since the powder cost 
20 cents a pound at the time it was taken into raw materials inventory, 
it was charged to work in process at 20.408 cents a pound to provide 
for the 2% loss in storage and handling. 

Determining Amount of Allowance for Material Loss. The 
amount of the allowance for waste and scrap which is included in the 
standard material usage depends principally upon the tightness with 
which the standard is set. Waste, scrap, and other loss which is an 
inevitable accompaniment of the process, even with the best of care, 
should be included in the standard cost of the product. This means that 
unavoidable losses occurring while material is in process must be com- 
pensated for by increasing the usage standard since the standard cost 
of a unit of product should include the cost of all of the material neces- 
sarily used in making the unit. 
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Most companies prefer attainable standards and hence allow for such 
wastage and loss of materials as they consider it impractical to eliminate. 
In that case standards are ordinarily set to require good performance 
under the circumstances expected to prevail. These vary in different 
companies and also with the kind of material and manufacturing proc- 
esses. For example, when materials received are not uniform in quality, 
when machines are not in good repair, or when accurate standards for 
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materials have not been established, standards cannot be as tight as 
when better conditions prevail. 


Direct Material Price Standards 

Responsibility for Material Price Standards. Setting of material 
price standards calls for fixing a standard unit cost for each kind of 
material used ; the result is a list or catalog of standard material prices. 
The most important questions which arise in setting material price 
standards concern the use of the standards for costing inventories, for 
pricing products, and for budgeting. Prices paid for materials are deter- 
mined largely by external conditions in the market and hence price stand- 
ards have only limited use in controlling the cost of materials. However, 
the purchasing department has some responsibility in connection with 
prices. Hence, the efficiency of some aspects of purchasing performance 
can be measured by price standards. Thus the standards should be 
based upon prices obtainable by purchasing in the most economical ([uan- 
tities, shipping by the cheapest method of transportion, and buying under 
the most favorable terms available. 

Material price standards may be (1) current standards, (2) normal 
standards, or (3) fixed standards. Pricing of the standard material 
specifications depends on the nature of the standard used. 

Current Price Standards. Most companies prefer to have their ma- 
terial price standards represent what the actual cost of materials is ex- 
pected to be. For this reason, material price standards are set by a 
forecast of prices anticipated during the coming period or, if no im- 
portant change is expected in prices, prices in effect at the date the 
standard is set. Thus some companies consider their material price 
standards as the best possible estimate of the average price which will 
be paid for each material over a year. Many companies contract for 
their materials considerably in advance of the time when they are to be 
used and the contract price then becomes the standard material cost. In 
other cases it is customary to carry large stocks of raw materials and 
here the price actually paid is available as the standard cost. Current 
material price standards should be reviewed and brought up to date 
once a year just prior to the annual closing. 

Normal Price Standards. Normal price standards are set by aver- 
aging prices paid over a period of years, usually after eliminating peri- 
ods affected by wars, extreme depressions, and other extraordinary 
circumstances. Most elaborate statistical techniques which take into ac- 
count such factors as seasonability, trends, and the business cycle are also 
sometimes used. Price figures developed by such methods must then 
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be projected into the future since the aim is to obtain prices which will be 
suitable standards for several years ahead. At any given time actual 
prices may vary considerably from normal standard prices because the 
latter are intended to level out fluctuations in actual prices. Normal 
standard prices are generally revised at intervals of several years or when 
actual prices deviate consistently in the same direction from the standard 
for a long period of time. 

Fixed Price Standards. Under this method prices current at the 
date the standard is set are generally used. Once set» the standard prices 
are not revised unless changes in specifications or technology or im- 
portant changes in actual prices have occurred. Fixed price standards 
are used to simplify the process of accounting for cost of inventories. 
When fixed price standards are in use, inventories are stated at actual 
cost since the standard cost of materials contained in the inventories 
usually differs substantially from actual cost. 

Setting the Standard Cost for Direct Material. When standards 
have been set for the quantity of material that should be used to produce 
a completed product unit and for the unit price of the material, the stand- 
ard cost of direct material is determined by multiplying the standard 
quantity by the standard price. A separate standard cost is set for each 
material used. 

Direct Labor Time Standards 

Standardizing Conditions of Work. Setting direct labor cost stand- 
ards is a process closely analogous to that employed for setting material 
cost standards, but the techniques employed differ markedly since human 
operators are involved rather than inert substances. Paralleling the 
method for setting material standards, the first step is selection of the 
best operating method available, in order that it may be used as a basis 
for the standards. This includes standardization of all surrounding 
conditions that influence the effectiveness with which the worker per- 
forms his task: 

1. Consideration of layout, conditions of equipment, the workplace, 
and internal transportation facilities to standardize the best practi- 
cable arrangement of these under existing circumstances. 

2. Establishment of control over the flow of materials in order that the 
workman may have the correct quality and quantity available in the 
proper place. This requires investigation of purchasing, receiving, 
and storeskeeping methods, of the plant transportation system, and 
the placing of materials at workbench or machine. 

3. Development of a system for planning, routing, and dispatching of 
work to insure the arrival of the material at the proper time. 
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4. Provision of all needed instructions for the worker in the form of 
advance training or directions for each specific job. 

Since standard costs are based upon methods and conditions which 
it is desired to attain, variations of actual from standard then become 
indicative of real variations in efficiency relative to the standards. Lack- 
ing definite specifications of what methods should be used and what the 
surrounding working conditions should be, it is hardly possible to locate 
the underlying cause for a variation. 

Standard Process Data. Factual data covering manufacturing proc- 
esses are essential in setting labor operation standards. This takes the 
form of preparing an accurate record of all the direct labor operations 
required to manufacture each product as well as of their sequence. 
When the products are composed of several parts or subassemblies, each 
of these should be studied separately and individual operations neces- 
sary to complete the part should be listed in the sequence in which they 
are performed in the manufacturing process. This listing is made on a 
form called a standard process vsheet. It shows for each part or product 
the best process of manufacturing with the equipment available. When 
standard operation time allowances are based upon standard process 
data, the use of less efficient alternate processes results in a variance loss, 
thereby calling attention to the deviation from standard procedure. 
Such deviation will of course be reported to management. 

Setting Standard Operation Time Allowances. Establishment of 
standard operation time calls for the determination of the time needed 
to complete each operation when working under standard conditions. 
Such time standards should be set for performance of each individual 
labor operation listed on the process sheets rather than for the total labor 
time needed to produce a completed product unit. The individual opera- 
tion time standards are added together in determining the standard cost 
of the finished product, but for purposes of controlling costs at each step, 
the total cost needs to be broken down into its elements. Many com- 
panies already have available complete operation time standards devel- 
oped for purposes of wage payment and planning of production. These 
are exactly what is needed as a basis for the labor usage element in 
standard labor costs. 

Where operation times are not already at hand, standard time allow- 
ances should be set by one of the following methods : 

1. Time and motion study 

2. Study of past performance records 

3. Estimates based upon experience, judgment, and knowledge of 
operations 
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Time and motion studies. Time and motion stiidie.s furnish by 
far the most satisfactory direct labor time standards upon which to base 
standard labor costs. In fact it is the only method that can be depended 
upon to yield standards sufficiently reliable to permit other than a crude 
analysis of variations. Motion study aims to analyze the manual and 
machine operations into distin|(uishable elemental motions. Time study 
then makes careful measurements of the time recjuired to perform these 
motions when working under given conditions. In this way time stand- 
ards are set for the operations to be performed. These labor time stand- 
ards contain not only the time set as standard for performance of the 
operation, but also allowances for rest, for necessary machine delays, 
for setups (if this is not to be considered a separate operation), and any 
other allowances regarded as essential (Figure 92). 

Study of past perfokmance records. A second method is to take 
an average 9f past operation times as shown on time cards. When a 
job order cost system has been in operation, actual time for direct labor 
operations is available and can be used as the source of data. If extreme 
figures are first eliminated (because they probably represent unusual 
conditions or mistakes) and the remaining ones averaged, this average 
of past performance can serve as a time standard. 

If changes in production methods have been made, the setting of 
standards must await the accumulation of new experience. Another un- 
satisfactory situation occurs where there is excessive variability in the 
operation time as a result of conditions over which workers have no 
control; for example, nonuniformity in material, machine failures, or 
working conditions that prevent concentration on the job. Such a situ- 
ation can generally be recognized by the existence of a very wide dis- 
persion in the past operation times or by inspection of the factory. 
Working conditions must first be standardized before a standard cost 
system can operate with any degree of satisfaction, for responsibility 
cannot be placed or causes of variations traced when the sources of varia- 
tions are too numerous. 

However, this method is sometimes useful when it is desired to set 
approximate standards with a minimum of effort and time. Thus the 
standards can be put into use and then gradually improved and tight- 
ened as studies of the manufacturing operations progress. 

Advance estimate. Another method of determining standard time 
allowances for operations is to estimate them in advance. These esti- 
mates are made by foremen who base them upon their experience, judg- 
ment, and knowledge of the operations, or perhaps by engineers who 
likewise have a knowledge of the operations. This method is particu- 
larly useful where an operation has not been performed before in exactly 
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Figure 92. Time and Motion Study Sheet 
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the same way, is not to be repeated, and represents an operation of con- 
siderable consequence. The construction of a building, ship, or a large 
special job of any other sort furnishes an occasion where this method of 
setting standards is useful. Quite often estimates are made first to es- 
tablish a basis for bidding or quoting a price to the customer ; after the 
order has been obtained these same estimates may be utilized as stand- 
ards to facilitate the control of actual operations in order to make sure 
that the profit anticipated is not lost by uncontrolled labor costs. 

In some circumstances it is feasible to develop empirical formulas, 
tables, or curves from which standards can be set for operations not pre- 
viously performed. Such formulas represent the change in allowed 
operation time as some dimension of the production process is varied. 
Development of such a formula proceeds by analysis of the process of 
determining what elements are concerned, and then by studying the way 
the operation time varies as the other elements are varied. When ex- 
pressed as a formula or table any value within the range of ex})erience 
can be derived. The method is called synthetic rate setting by time 
study workers. Standards based on scientifically determined data in this 
manner may be as good as those obtained from direct observation of the 
operation. 

Tightness of Labor Performance Standards. As with material 
usage, labor performance standards which represent attainable good per- 
formance are the best for cost control purposes. In setting these stand- 
ards, time study men make allowances for fatigue, personal needs of 
operators, and unavoidable delays. Frequently additional time may be 
allowed to cover machine setup and change-over, machine breakdown, 
waiting time for operators, rework, and paid vacation time. These items 
may be justified on the theory that while they represent costs of pro- 
duction to the extent that they are unavoidable, they are not related 
to operating efficiency.^ 

On the other hand, some companies keep tight labor performance 
standards as a matter of policy. These tight standards are designed 
primarily for cost control. Where costing or pricing is the principal 
aim with control incidental, the labor standards tend to be looser. 

Direct Labor Rate Standards 

Job Classification. Since there is usually considerable variation in 
rates paid for labor, the first step should be establishment of a classifica- 
tion of labor grades used. This should comprise a definite set of speci- 
fications for each grade in order that grades may be clearly distinguish- 

3 “Standards to Aid Control of Manufacturing Costs,” N.A.C.A. Bulletin, March IS, 1948, 
pp. 918-19. 
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able. Among the characteristics upon which this classification is based 
are skill, training, education, special physical abilities, and experience. 
The aim here is to set up a logical basis for differentials in wage rates 
paid, and to make possible specification of the particular grade of labor 
that is to be used for each operation in the plant. 

The next step is setting of standard rates of pay for each of these 
grades of labor. Here, as above, the most satisfactory procedure is to 
base rates upon a careful study of employee compensation. In this, the 
procedure is influenced by circumstances under which labor is hired. 
If a ])Iant operates under contract with a labor union, rates paid workers 
are fixed by the terms of the contract. In such a case the contract rates 
form the standard rates. If wages are established by bargaining in- 
dividually with employees, the prevailing market rate for similar types of 
work is an important consideration, although it cannot be the sole guide. 
Most important, perhaps, is the establishment of a rate which fairly 
represents the qualifications of the job relative to other jobs in the plant. 

If the standard is not to be set by so complete a study, the best 
approach is to use average rates paid in past periods, modifying these 
if necessary to bring them into accord with actual conditions anticipated. 
For this purpose, departmental payroll figures may be divided by the 
respective totals of hours represented to obtain average hourly rates, 
although in circumstances when a department uses several distinctly 
different classes of labor the departmental totals need to be broken down 
by classes of labor in order that a representative average rate of compen- 
sation may be obtained. 

Effect of Wage Payment Plan on Rate Standards. The wage pay- 
ment plan in use necessarily requires consideration when setting a labor 
cost standard, for different wage plans do not result in the same unit 
cost for labor. Three basic types of wage payment plans may here be 
distinguished, viz. : 

1. Day or hourly wage plan 

2. Single piece rate 

3. Multiple piece rates, bonus, and premium plans 

Day or Hourly Wage Plan. Where day rates prevail the standard 
labor rate is that hourly rate which represents the expected or normal 
rate to be paid for a particular grade of labor needed to do the task. 
If this rate is actually paid to all employees, no labor price variance 
appears, but if some employees are paid higher or lower rates a price 
variance appears. 

When different rates are paid as a matter of policy, recognizing 
such factors as length of service, versatility, experience, and similar 
things, variances cannot be looked upon as the result of a deviation from 
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expected or desired results and hence it becomes necessary to reflect 
these dififerences in the standard labor price. This can be accomplished 
quite easily by use of a weighted average hourly rate computed by 
weighting each different hourly rate by the number of men expected to 
be employed at that rate. By using this weighted average rate as a 
standard labor cost, the total standard labor cost will not deviate from 
the actual cost by reason of the existence of those wage differences estab- 
lished as a matter of policy. 

Single Piece Rates. Under a single piecework plan, the standard 
labor cost of a unit of product is the piecework price regardless of the 
number of pieces made in a day by the worker. Any deviation from the 
standard labor rate per piece causes a price variance to appear. Piece 
rates are not changed without also revising the standard labor cost, but 
freciuently work is done on an hourly basis instead of ])iecework. Among 
the reasons fpr such day work are provision of a fair wage for new em- 
ployees, provision of a fair wage for employees working under non- 
standard conditions, or to care for nonroutine operations on which no 
piece rates have been set. 

Changes from piece rate to hourly wage result in labor variances 
where the standanl costs are based on the piecework rate, for efficiency 
is usually lower under a time wage than under a piecework plan of 
compensation. 

Multiple Piece Rates, Bonus, and Premium Plans. Where incen- 
tive wage systems of this character are in use, labor cost per unit of 
output varies according to the rate of output and also according to the 
type of earnings curve that the wage plan yields. Thus direct labor 
cost per unit of output is, under multiple piece rate plans, constant within 
the limits to which each rate applies, but contains a step for each rate. 
Premium and bonus wage plans yield various direct labor cost curves 
as output is increased, depending upon the nature of a particular com- 
pensation plan. When wage plans like these are in use, the standard 
labor rate is generally set at the figure which most employees are ex- 
pected to earn. Thus the standard rate includes the average bonus or 
premium to be earned. 

QUESTIONS 

1. Differentiate between quantity standards and standards expressed in 
dollar values. What special advantages are attributed to the latter type 
of standards ? 

2. Indicate the extent to which the size of the enterprise and the nature of 
the productive process affect the possibility of installing a system of 
standard costs. 
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3 . 

4. 


5 . 

6 . 

7 . 

8 . 

9 . 


10 . 

11 . 

12 . 


13 . 

14 . 

15 . 


16 . 

17 . 

18 . 


19 . 


The final profit and loss statement produces an actual net profit regard- 
less of the kind of a cost system employed. Do you agree ? Explain. 

The early financial history of this country reveals the use of budgets in 
the colonies. The Colonial governor ]:)resented his budget to the local 
government body. Did the budget so prepared imply the use of stand- 
ards ? Explain. 

The principle of exce])tions implies selective analysis rather than analy- 
sis based on sampling or averages. Explain. 

The financial accountant compares actual ])crformancc of one period to 
another and indicates deviations. Indicate the shortcomings of this 
type of analysis when used for cost control ])urposcs. 

Explain how standard costs contribute to cost control. 

Explain why jirices based on standard costs arc considered superior to 
those based on estimated costs. 

A significant advantage attributed to a system of standard cost occurs 
in connection with inventory valuation. Explain by reference to ease 
of valuation and the ])ractice of deferring into inventory excess costs due 
to inefficient operations. 

How do inventories at standard reduce the cost of cost accounting? 

List three methods which may be used to set material quantity stand- 
ards. 

“The engineering department determines what material and quantities 
will be needed to make the product. This is an ideal standard.’’ List 
the adjustments generally made to convert to a material quantity stand- 
ard. 

In a manufacturing plant, who is generally responsible for setting mate- 
rial quantity standards and who initiates changes ? 

Price variances are affected more by external conditions than by inter- 
nal control. Why is it necessary to have material price standards? 

Credit variances arc generally looked upon with favor. In setting price 
standards, a purchasing agent could urge standards based on prices 
higher than those he would probably pay, thus achieving a favorable 
price variance. 

a) What would be the effect on profits of such a practice? 

b) How could such a practice be prevented? 

Differentiate between normal, current, and fixed price standards. 

List the steps in setting labor time standards. 

In setting material quantity standards the task is simplified because one 
deals with inanimate objects. How is it possible to set standards for 
labor time as long as there are individual differences among meml)ers 
of the labor force? 

What allowances should be included in the standard labor rate ? 
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20. The Burrows Company manufactures brushes and has established in all 
departments except one direct labor standards by products (styles) and 
standard amounts for indirect labor classified as housekeeping, mate- 
rials handling, supervision, etc. The exception is the tumbling depart- 
ment in which a crew of men has charge of placing brush handles in 
barrels, keeping the barrels supplied with polishing materials, removing 
the handles from the bath, and transferring them to the next depart- 
ment. 

Because a variety of products with tumbling times running from 4 
to 16 hours may be simultaneously processed and because there is a 
certain amount of idle time and retumbling of items, the company sees 
difficulties in arriving at standard or actual direct labor product charges 
that would be applicable to the operations of this department and in 
isolating and setting standards for indirect labor costs. 

Suggest possible approaches to the prol)lcm of deriving a base upon 
which to sot a standard for direct and indirect labor. 



Chapter 17 

STANDARD COSTS— OVERHEAD 


Standard Capacity 

Characteristics of Manufacturing Overhead. The problem of set- 
ting standards for manufacturing overhead may be divided into two 
parts : 

1. .Standard capacity as a basis for costing production 

2. .Standard costs as a basis for the control of manufacturing overhead. 

Historically, the use of standard overhead rates for applying factory 
expenses preceded the incorporation of standard direct material and 
standard direct labor costs into the accounts. In fact, many compcinies 
today use standard overhead rates without using standard costs for 
direct material and direct labor. It may be ])ertinent therefore at this 
point to re-examine some principles of overhead ai)plication to the 
product so far as they relate to the problem of predetermining standard 
overhead rates. 

Concept of Normal Overhead. The basic concept of normal over- 
head is that the actual cost is not necessarily the best criterion of the 
true cost, but that the proper amount of overhead to be charged to the 
product is expressed in a rate based on standard volume. Two elements 
arc thus involved : 

1. Normal production, involving a determination of normal capacity 

2. Normal exj)eni5e, involving a determination of the allowable over- 
head at normal volume 

Normal Capacity. Normal capacity may be defined as that capacity 
of a plant at which it produces a jdiysical volume of goods sufficient to 
meet the average sales demand over a period of time long enough to 
level out the peaks and valleys resulting from seasonal and cyclical causes. 
Ideally the capacity to produce should, in the long run, equal the capacity 
to sell. Such perfect conditions seldom prevail. h''or short periods of 
time a plant may find itself unable to fill all orders, while at other times 
the plant may have considerable excess capacity because of a slack season 
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or depressed economic conditions. Normal capacity is therefore often 
thought of as a kind of average capacity. 

No fixed rule exists for determining the number of years entering 
into the composition of a normal rate, which should take into considera- 
tion the plant operations that fluctuate with respect to general business 
conditions. Normal operation represents the average production for a 
complete business cycle. Thus the concc])t of normal capacity is bound 
to change with the times. Manufacturing industry has been going 
through great changes, at an accelerating rate, in developing new raw 
materials, new improved processes, and automatic equipment. With the 
advent of World War II a new cycle was started and there is no reason 
to doubt that what was normal some years ago must give way to a new 
basis of values and standards in establishing normal overhead for the 
years ahead. It is for this reason that the term “normal capacity’’ has 
tended to fade into the background. The terms “standard capacity” 
and “standard overhead rates” are more descriptive of the nature of 
these items. 

In reality, standard capacity may be defined in two ways : 

1. The practical capacity of a plant to j)r()duce, or what a plant could 
do if there were no lack of orders. This is less than the maximum 
physical capacity by the amount of unavoidable idleness for repairs, 
unforeseeable breakdown, shortages of material or labor, and other 
interruptions that are not humanly preventable (h'igure 93). 

2. The average capacity of a ])lant to produce and sell. This view of 
standard capacity allows both for unavoidable interruptions in a 
factory and for an average amount of idleness due to lack of sales 
orders. 

Standard capacity at any chosen level may be determined for one-, 
two-, or three-shift operation, or for whatever length of working week 
the company expects to maintain. Experience indicates that either con- 
cept of standard operating level may be used, depending upon the pref- 
erence of those managing the business. It should be realized that the 
activity level chosen is one at which 100% of the fixed overhead is 
absorbed by the product, and also that it is the level from which under- 
or overabsorbed activity variances are generally measured. Thus, for 
example, if standard capacity is fixed at 85% of maximum capacity, 
while actual operations resulted in only 60% utilization there would be 
idle capacity cost (unabsorbed fixed charges) measured by the differ- 
ence in cost at 60% and 85% of capacity. On the other hand, if stand- 
ard capacity is placed at sales expectancy of 65% while actual operations 
were at the 60% level, unabsorbed expense is measured by the differ- 
ence in cost at 60% and at 65%. 
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The chief purpose in establishing standard capacity is to obtain a 
base for determining standard overhead rates. Use of a standard over- 
head, instead of actual, to apply to production has the great advantage 
of eliminating from unit costs those fluctuations due to changes in the 
volume of output. In this way it becomes easier to discover changes in 
costs caused by other factors, and to determine their extent. There is 
a general recognition of the fallacy of a costing scheme which produces 
higher costs in periods of low production and lower costs as production 
rises. Such costs are generally considered incorrect, unsound, and un- 
safe in providing a basis f(jr a well-considered manufacturing or financial 
policy. The use of standard overhead rates is the answer to this problem 
because of the stabilizing effect they produce on costs. 
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An example of how ])ractical capacity is determined in a cigar manu- 
facturing plant is furnished in the tabulation of Figure 94. There the 
standard capacity is obviously equal to the practical plant capacity figured 
at 92% of theoretical maximum (100% minus 8% for operating inter- 
ruptions). 

Standard Overhead Rates. The generalized formula for computing 
a standard overhead rate is : 


Manufacturing overhead at standard capacity 
Standard production 


= Standard overhead rate 


Standard production may be measured in terms of units of physical 
product, time of productive effort, or dollars. 
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Figure 94. Compulation of Standard Machine Capacity 
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Where there is uniformity of product, it is convenient to express 
capacity in physical units; where there is a variety of product made 
from a diversity of raw materials, the productive hour serves as common 
denominator for measuring plant activity. This may take the form of 
labor hours or machine hours. Finally, standard production may also 
be expressed in labor dollars or other dollar measurement. 

Rates may take the form of blanket, departmental, or cost center rates. 
Where departmental burden rates are used, it is necessary to determine 
the standard capacity for each department in the plant. In general, there 
arc two possibilities : 

1. Set standard capacity for each department without regard to its 
relation to other departments in the plant. 

2. Set the standard capacity of the “bottleneck” department, and 
relate all other departments to that standard. 

BUDGET AT STANDARD CAPACITY 

Department — Cone Automatics 
(2 machines per operator) Year 

Direct Charges per Annum at Standard Volume : 

Indirect labor 
Supplies 
Tools . . 

Power 
Maintenance 

Losses — product scrapped, repairing defective product, waiting for tools, 
waiting for materials 
Property insurance, taxes, depreciation 
Total direct charges 

Service Department Charges at Standard Volume : 

Utilities — boiler plant, service w.ater, compressed air, heating system, 
butane gas plant, solution lines 

General building expense — fire department, safety department, general 
maintenance, laborers 

Cieneral tool expense — toolroom, apprentice school, tool planning 
General maintenance expense — machine shop, maintenance department 
General overhead — factory manager’s staff, material control department, 
machine and tool development, labor standards, factory accounting, 
purchasing 

Total Service Department charges 
Total charges per annum at standard volume 
Standard productive labor dollars per annum 
Standard overhead per cent of labor cost 

Figure 95. Standard Direct Labor Cost Rates 

Figure 95 is an illustration of the determination of departmental 
standard rates based on direct labor dollars. The rate of 454% is used 


Amount 


$ 2(1,960.00 

3.869.00 

23.306.00 

9.251.00 

11.004.00 

6.923.00 

32.073.00 
$118,930.00 


$ 1,168 00 

15.293.00 

10.776.00 
1,698.00 

35.154.00 
$ (i4.089 00 
$18,3.019.00 
"$ 40,320.00 

454% 
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to cost all production going through the cone automatics department. 
Similar applications may be worked out for the other methods referred 
to above. 


Control of Factory Overhead 

Budgetary Control. Overhead costs cannot be controlled by watch- 
ing the amount of cost incurred in producing each unit or lot of product, 
for it is impractical or impossible to associate usage of such production 
factors as indirect labor, factory supplies, occupancy of buildings, and 
operation of machinery with specific units or lots of product turned out. 
Instead, control over the costs of these items must be approached by 
determining how much each of these items should cost in total for a 
period such as a month or week. A list of overhead costs showing the 
allowed amounts of each overhead item for a specified period is ordinarily 
called a budget rather than a standard. Such a budget is illustrated in 
Figure 96. In this statement the budget allowances for the current 
month are given in the column headed “Making a Total for the Month'^ 
and the amounts allowed for the year to date are shown under the head- 
ing “So Far This Year Your Budget Has Allowed.’' 

In order that the foreman in charge of the department may know how 
successful he has been in keeping the overhead of his department within 
the budget, he is given a statement of this type each month. By com- 
paring the actual overhead which is shown in adjacent columns with 
budgeted overhead, he can readily determine where he stands. A copy 
of this same statement also goes to the factory manager to keep him in- 
formed of the performance of his foremen. 

Placing Responsibility for Overhead. Costs are controlled by in- 
dividuals who take action to prevent waste or excessive use of labor, 
materials, and services. For this reason costs are grouped by depart- 
ments or cost centers in which they are controlled and the supervisor in 
charge of the department or center is held responsible for these costs. A 
budget is prepared for each department, giving the name of the person 
responsible, listing the costs which are to be controlled, and the amounts 
budgeted for the period. In this way costs which each supervisor can 
control are assigned to him and by comparing actual costs incurred with 
budgeted costs, individual cost control performance is measured. 

In preparing departmental budgets it is important to separate those 
costs which are controllable by the department head from those costs 
which the individual department head does not control. The budget 
illustrated in Figure 96 lists first those costs which are controllable by 
the foreman of the department because he has authority to say how many 
employees are employed in his department as assistant foremen, instruc- 
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DEPARTMENTAL OVERHEAD 


Mr. Charles C. Logan 

DEPT. 112 Machine Shop 

For the Period Ended 

Apr. 30, 19- 



YEAR TO DATE 


800,000 


820,200 


|ti«^ 


THESE ARE ITEMS UNDER YOUR 
DIRECT CONTROL 


E3 Assistont Foremen 

E40 Supervision 

E41 Instructors 



Making A y 


so FAR THIS YEAR 



E4 Clerical 

E6 Trucking 

El 6 Cle aning Machinery & Equipment 

E32 Tool Crib ~ 

E35 Soeciol Investigotion 


El 4 Overtime Bonu s 

E43 Indirect Premium 


E30 Rework Labor 


Other Indirect Lobo 


TOTAL INDIRECT LABOR 



El 3 Metered Gas & Electricity 

E159 Tel. & Tel. 

E20 Supplies 


E22 Replacement Tools 





TOTAL SUPPLIES A CHARGES 


TOTAL CONTROLLABLE OVERHEAD 


Your expenses were (more) - less than allowed by 


In oddition, your department is charged with these 
expenses not subiect to your direct control 



ERilffl'fl 


Employee Insurance & Taxes 


Vacation & Hourly Holiday Pa 


Other charges covering depreciation, heat, rent, etc. 







This total is the complete direct expense of 
operating your department 


Figure 96. Departmental Overhead Budget 
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tors, and clerks. Likewise he is directly responsible for control of such 
costs as supplies, replacement tools, scrap, repairs, and maintenance. At 
the bottom of the list are grouped costs applicable to the department but 
not controlled directly by the foreman. Thus the foreman does not make 
decisions to purchase new tools, to provide paid vacations for emplo^yees, 
and to acquire plant and equipment entailing charges for depreciation 
or rental. These decisions are made by major executives of the company 
in most cases. The superintendent in charge of the power plant is usually 
responsible for costs of lighting and heating and hence these costs appear 
as controllable in his budget, but not in budgets of foremen whose de- 
partments consume these services. In general, someone in the organiza- 
tion should be responsible for every cost and hence every cost must ap- 
pear as controllable in someone’s budget. 

Costs listed at the bottom of the budget illustrated are, however, part 
of the costs of operating the department and are properly included in 
establishing the standard overhead rate used for costing production in 
the department. Separation from the other costs is purely for the pur- 
pose of establishing responsibility for cost control. 

Controlling Overhead Charges Under Conditions of Fluctuating 
Volume. Many companies find that their sales lluctuate seasonally with 
the trends and cycles of their industry, and perhaps also for other rea- 
sons. To some extent it may be possible to keep the factory running at 
a steady rate by producing for stock in periods of slack sales, but this 
practice may be limited by lack of working capital, lack of storage space, 
and by the danger that goods will become unsalable or that losses will 
be incurred from declining prices. Hence factory production very com- 
monly fluctuates considerably over a period of several months. 

Changes in factory activity afifect many of the overhead costs. For 
example, in the departmental budget illustrated in Figure 96, the allow- 
ance for supplies is $1,886 for the month of April, based upon actual 
production of 820,200 standard minutes of work and an allowance of 
$2.30 per thousand minutes. If the same department had operated at a 
rate of 960,000 standard minutes per month (or at 120^/{) of standard 
volume) the allowance for supplies would have been $2,208. On the 
other hand, had production been only 640,000 standard minutes (or 
80% of standard volume) the amount allowed for supplies would have 
been $1,472. In other words, when the rate of production in the de- 
partment increases, it is to be expected that a greater quantity of sup- 
plies will be needed. In the same manner, the quantity of supplies con- 
sumed should be reduced when the volume of production declines. In 
this case it has been determined that supplies costing $2.30 will be needed 
for each thousand standard minutes produced by Department 112. Ry 
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multiplying this figure by the actual production, the budget allowance 
for the period is readily determined. 

Behavior of Overhead Costs with Changes in Volume. Factory 
overhead is made up of variable, semivariable, and fixed costs. Per- 
fectly variable costs are those costs which change proportionately with 
changes in production. F'ixcd costs do not change in amount with 
changes in output for a given period covered by a budget. Semivariable 
costs display characteristics of both fixed and variable costs, for they can 
be analyzed into a minimum amount which does not vary with volume 
and a variable component which does change with volume. Thus, when 
activity drops, variable costs should be curtailed sufficiently to prevent 
an increase in unit variable cost, but since fixed costs cannot be reduced 
for a temporary drop in activity, the unit fixed cost rises. Unless these 
two kinds of overhead are separated, it is impossible to determine 
whether an increase in unit cost is due to an unavoidable increase in unit 
fixed cost or to failure to control the total variable costs. 

Consideration must be given to the behavior of costs under condi- 
tions of changing volume, for otherwise it is not possible to determine 
how much the costs should be in a given period. This is accomplished 
by setting standards which, for each cost, have two components, namely, 
a fixed amount per month and an amount per unit of production. These 
standards are illustrated in the first two columns of Figure 96. For 
example, the amount allowed for salaries of assistant foremen is $325 
per month plus $.50 per 1,000 standard minutes produced in the 
machine shop. In some cases the cost is wholly variable and therefore 
has no fixed component. Other costs are wholly fixed and have no 
variable component. Again referring to Figure 96, both types of costs 
are represented by costs for instructors and for telephone and telegraph 
respectively. Such standards are called flexible standards since they 
express each cost as a function of production volume. 

Flexible Budgets. By the use of flexible standards it is possible to 
prepare a departmental budget for any volume of production which 
may occur, fn Figure 96 budgets have been set by this method both for 
the month of April and for the year to date, based upon production of 
820,200 standard minutes of work in April and 3,412,800 standard 
minutes in the four months ending on April 30. Taking the first cost 
as an example, allowances are established as follows : 

Budget allowance for April for assistant foremen : 

$325 + (820.2 X $.50) = $735 
Budget allowance for year to date for assistant foremen : 

($325 X 4) + (3,412.8 X $.50) = $3,006 
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Budgets which are prepared in this manner arc called flexible budgets 
since the allowances have been adjusted to the volume of production by 
use of flexible cost standards. The terms “variable budget” and “sliding 
budget” are also used with similar meaning. 

Budgets like that shown in Figure 96 are in practice prepared for all 
departments in the factory. In each case flexible standards are estab- 
lished for every overhead cost because in this way it is possible to deter- 
mine what the cost allowance should be for whatever volume of produc- 
tion the individual departments turn out during a given month. 

Flexible Budgets in Columnar Form. Flexible budgets are some- 
times prepared in a form which differs from that previously illustrated. 
This second type of flexible budget is shown in Figure 97. wSiiice allow- 


BUDGET OF MANUFACTURING OVERHEAD 

Machine Department 1 


Direct Labor Hours 

2,500 

3,000 

3,500 

4,000 

4,500 

5,000 

Per Cent of Capacity 

50 

60 

70 

80 

90 

100 

E.vpcnsc Items 








Supervision 

$ 160 

$ 160 

$ 

160 

$ 200 

$ 200 

$ 200 

Clerical 

100 

100 


100 

120 

120 

120 

Stock Handlers 

80 

90 


100 

no 

120 

130 

Cleaners 

60 

60 


60 

60 

60 

60 

Overtime 

-0- 

-D- 


^0- 

40 

100 

250 

Total Indirect Labor 

$ 400 

$ 410 

$ 

420 

$ 530 

$ 600 

$ 760 

Employees’ Service 

$ 350 

$ 415 

$ 

480 

$ 555 

$ 625 

$ 700 

Office Supplies 

$ 10 

$ 10 

$ 

10 

$ 10 

10 

$ 10 

Shop Supplies 

40 

50 


60 

70 

80 

90 

Nondurable Tools 

150 

175 


200 

225 

250 

275 

Power and Steam 

20 

30 


40 

50 

60 

70 

Maintenance 

1,200 

1,250 


1,300 

1,350 

1,400 

1,450 

Total Supplies 

$1,420 

$1,515 

$ 1,610 

$1,705' 

$1,800 

$1,895 

Works Administration 

$ 100 

~J~ 1(^ 

$ 

100 

$ 100 

$ 100 

$ 100 

Works Accounting ... 

250 

250 


250 

250 

250 

250 

Cost Estimating and Standards 

200 

200 


200 

200 

200 

200 

Scheduling 

100 

100 


100 

100 

100 

100 

Personnel 

150 

150 


150 

150 

150 

150 

Total Service Dept. Chgs. 

$ 800 

$ 800 

$ 

800 

$ 806' 

$ 800 

$ 800 

Depreciation 

300 

$ 300 


300 

$ 300 

$ 300 

$ 300 

Rent 

400 

400 


400 

400 

400 

400 

Taxes and Insurance 

30 

30 


30 

30 

30 

30 

Total Fixed . . . 

$ 730 

$ 730 

1 

730 

$ 730 

$ 730 

$ 730 

Total All Expenses 

$3,700 

$3,870 

$ 4.040 

$4,320 

$4,555 

$4,885 

Rate per Direct Labor Hour 

$1.48 

$1.29 

$1.15 

$1.08 

$1.01 

$ .98 


Figure 97. Flexible Budget in Columnar Form 
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ances are set up in columns, this is called the columnar form of flexible 
budget. In practice, the allowances for the actual volume of production 
are determined by taking the figures from the appropriate column. 
When the production volume figure for which the budget is being pre- 
pared falls between volumes listed in the table, cost allowances are set 
either by taking the nearest available figures or by interpolation. For 
example, assume that Machine Department 1 worked 4,200 direct labor 
hours in April and that the budget allowances are to be determined. 
Allowances for costs in the indirect labor group may be taken either 
from the column headed 4,000 hours or may be set as follows : 

Budget 
Allowance for 

Expense Item 4,200 ITrs. 

Supcrvisicjii $200.00 

(No chanf*e occurs in the amount indicated by tlic columnar budget 
between 4,000 and 4,500 lirs. Hence the allowance is $200.) 

Clerical 120.00 

(See explanation above.) 

Stock Handlers 114.00 

[This cost increases from $110 at 4,000 brs to $120 at 4,500 brs., or by 
$10. P.xpressed in terms of cents per lunir, this cost changes at a rate 
$10 

If the allowance for 4,000 lirs is $110, the allowance for 4,200 brs. is 


$110 + (200 brs. X $02) = $114 ) 114.00 

Cleaners 60.00 

(See explanation under Supervision.) 

Overtime 64 00 

^40+(mX2()0) 

Idle Time none 

Total Indirect I-abor ^58 00 


Allowances for the remaining costs are calculated in the same manner. 

Determining How Costs Vary With Volume. The preceding pages 
have shown how lle.xihle cost standards are employed to prepare flexible 
Intdgets as an aid to control of factory overhead costs. It has been 
seen that these flexible cost standards are based upon determination of 
the rates at which costs should change with changes in production vol- 
ume of each department. The procedures for determining how costs 
should vary with volume or, in other words, how the flexible cost stand- 
ards are set, remain to be explained. 

It may be seen from the budgets illustrated that some costs are ex- 
pected to change considciably with changes in volume whereas other 
costs change little or not at all. Thus in P'igure 96 the amount allowed 
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for supplies doubles vvlien production increases 100% ; supervision cost 
increases by 26% ; and telephone and telegraph does not change at all. 
The reason for this is that individual costs vary diflferently with changes 
in volume. There are three methods for determining how costs vary 
with volume, viz. 

1. Scanning the chart of accounts to pick out fixed and variable costs 

2. Analysis of ])ast experience to determine how costs have varied with 
volume 

3. Industrial engineering analysis of operations to determine how costs 
should vary with volume 

Scanning the Chart of Accounts. From a knowledge of the business 
it is usually possible to classify some costs as fixed and others as varia- 
ble. For example, property taxes are usually fixed whereas direct ma- 
terial is practically always a variable cost. By scanning the company’s 
chart of accounts a number of the accounts can thus be classified as fixed 
or variable. However, in using this method it is important to remember 
that it is not possible to say whether a given cost is fixed or variable 
without knowing in considerable detail the conditions under which the 
cost is incurred. For example, .salesmen’s compensation is fixed if the 
salesmen are i)aid an annual salary but variable if they work on a straight 
commission basis. Depreciation, a cost usually classified as fixed, may 
be variable if the life of the unachines is determined by the units of pro- 
duction method rather than by a fixed charge per period. On the other 
hand, direct labor cost is usually classified as variable but might be fixed 
where an annual guaranteed wage is in efifect. 

At best there is always a considerable number of accounts which can- 
not be classified by this method because more study is needed. Hence 
this method is useful primarily to reduce the number of accounts which 
must be analyzed in detail. 

Analysis of Past Experience. The manner in which costs have 
varied with changes in volume can be studied by analyzing past ex- 
perience represented by costs which have been recorded in the accounts 
of previous periods. Simple methods of correlation analysis are ordi- 
narily employed for the purpose. 

The first step is to plot the costs on a scatter chart. Cost figures 
plotted should be those recorded in a period which is not unduly affected 
by abnormal conditions such as a war. Data should cover a range of 
volume which is wide enough to include both the lowest and highest 
volumes likely to be experienced in the near future. Since the objective 
is to prepare monthly budgets in most cases, cost and volume figures 
should be plotted by months. Construction of the chart proceeds as 
follows : 
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Assuming that supervision cost in a given department is to be ana- 
lyzed, the data given below are first obtained from records of past opera- 
tions. 



Period 

Volume of Production 

Amount of 

Number 

1 )ate 

(in Direct Labor Hours) 

Cost 

1 

1952 Jan. 

16,000 

$2,100 

2 

Feb. 

14,000 

1,900 

3 

Mar. 

12,000 

1,800 

4 

Apr. 

8,000 

1,300 

5 

May 

10,000 

1,400 

() 

June 

12,000 

1,600 

7 

July 

16,000 

2,100 

8 

Aug. 

20,000 

2,600 

9 

Sept. 

25,000 

3,200 

10 

Oct. 

30,000 

3,900 

11 

Nov. 

30,000 

3,900 

12 

Dec. 

26,000 

3,500 

13 

1953 Jan. 

22,000 

3,000 

14 

b'eb. 

20,000 

2,800 

15 

Mar. 

18,000 

2,300 

16 

Apr. 

20,000 

2,400 

17 

May 

22,000 

2,600 

18 

June 

25,000 

2,900 

19 

July 

25,000 

2,900 

20 

Aug. 

26,000 

3,000 

21 

Sept. 

24,000 

2,900 

22 

Oct. 

23,000 

2,900 

23 

Nov. 

21,000 

2,600 

24 

Dec. 

24,000 

3,000 


The above figures are then plotted in the form of a scatter chart as 
shown in I'igure 98. On this chart, the horizontal axis represents vol- 
ume which is measured by direct labor hours in this case, although some 
other unit such as numl)er of pieces produced might l)e used under appro- 
])riate circumstances. The vertical axis rei)resents the cost in dollars. 
Points on the chart are numbered in chronological order for easy 
identification. 

A straight line is then drawn through the points in such a way that 
it represents the trend of the points. This line, known as the budget 
line, is sketched in by inspection, using a transparent straight edge or 
a string stretched between two pins as a guide. The cost line may be 
fitted to the points by the method of least squares if it is desired to use 
more refined mathematical procedures. However, the visual method 
described above is the one generally used in practice because it is simple 
and yields results sufficiently accurate for the purpose. This line repre- 
setits the path along which costs move with changing volume. By read- 
ing from the chart, the indicated amount of supervision cost may be de- 
termined for any volume within range of the chart. For example, at 
18,000 hours, sui)ervision cost is $2,v^00. 
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0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 

THOUSAND HOURS 

Figure 98. Determination of Fixed and Variable Components of Supervision Costs 

Determining Fixed and Variable Components. When the cost line 
on the chart in Figure 98 is projected to the left until it crosses the ver- 
tical axis of the chart, the indicated fixed portion of the cost is obtained. 
Reading from the chart, the fixed cost is thus found to be $500 per 
month. This is the amount of cost which is necessary to have the plant 
ready to operate. The amount of variable cost at any given volume can 
be determined by reading the total cost from the chart and then sub- 
tracting the amount of fixed cost. For example, at a volume of 20,000 
hours, total cost is $2,500. Subtracting the $500 fixed component leaves 
total variable costs of $2,000, or $.10 per direct labor hour. The fact 
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that a portion of the cost docs not change with varying volume results 
from the presence of some employees who are retained on the payroll 
even during tempe^rary shutdowns. The variable portion of the cost 
represents wages of employees who work more hours in this department 
as volume increases or fewer hours as volume decreases. 

The cost line on the chart may also be expressed as a formula. For 
example : 

Supervision cost = $500 (fixed) + $.10 per direct labor hour (variable) 

When this formula is known, the total amount of the cost can be cal- 
culated more easily than it can be read from the chart. Thus, if it is 
desired to determine the cost of supervision in this department when the 
hours worked are 18,000, it is necessary only to substitute the number 
of hours worked in the above formula : 

Monthly supervision cost $500 -j- ($.10 X 18,000) = $2,300 

The two terms in the above formula, viz., the amount of fixed cost 
and the rate at which the variable component of the cost varies with pro- 
duction volume, are the items needed to set a flexible standard cost. By 
reference to Figure 96, it is seen that the column of flexible cost stand- 
ards consists of a fixed amount per month and a rate expressed in dollars 
per 1,000 standard minutes for each overhead item. 

Significance of Arrangement of Points on Chart. The chart illus- 
trated in Figure 98 shows the typical appearance of a semivariable cost. 
If the cost were wholly fixed within the range of production charted, the 
cost line would parallel the horizontal axis. On the other hand, a wholly 
variable cost would begin at the origin (i.e., where both cost and volume 
are zero) and slope upward with increasing volume. 

In practice the points on a scatter chart usually do not lie on a straight 
line. The tendency to be scattered along a definite trend line is often 
much less evident than the chart illustrates. At times the points are 
scattered in a random fashion so that little or no relationship between 
cost and volume can be discerned on a chart. Various irregularities such 
as steps or breaks in the cost line are also freciucntly observed. These 
situations result from the fact that volume is only one of several different 
factors which may have affected costs during the period charted. Allow- 
ance for these factors must be made and the proper cost line established 
before the line can be used as the basis for a flexible cost standard. Suc- 
ceeding paragraphs describe this process of correction for several com- 
mon factors. 

Changes in Prices of Cost Factors. If prices of supplies and services 
and wage rates have changed to an important extent during the period 
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covered by the costs being studied, it is necessary to adjust all costs to 
the same price level. Prices used should be those anticipated in the com- 
ing period. The adjustment is made by extending quantities at expected 
prices and wage rates, or, where this is not practical, by multiplying 
costs of previous periods by a ratio measuring the change in prices. For 
example, if wages have risen by 10% since last year, labor cost figures 
of the previous year should be multiplied by 110% l)efore charting. 

Changes in Plant and Equipment. The behavior of costs under 
conditions of fluctuating volume is often changed materially when new 
and different equipment is installed. For example, the installation of a 
conveyor belt to replace hand trucking decreases the cost of indirect 
labor while at the same time it results in additional fixed costs for depre- 
ciation, property taxes, and insurance. Where such changes have been 
made the figures charted should be limited to the period since the new 
equipment was installed. 

If previous' experience is not available, operating costs at two differ- 
ent volumes (preferably chosen to represent the lowest and highest vol- 
umes likely to occur) can be estimated. From these figures cost stand- 
ards can be set as follows : ^ 

(1) Determining variable cost rate 



Monthly Volume in 

Cost for Indirect 


Direct Labor Hours 

Labor 

High volume 

60,000 hrs. 

$3,820.00 

Low volume 

10,000 hrs. 

1,970.00 

DifTerence . 

50,000 hrs. 

$1,850.00 

Variable cost rate 

— $1»850 __ j 
^ 50,000 “ 


Determining monthly fixed cost 

Low Volume 

High Volume 

Total indirect labor costs 

$1,970.00 

$3,820 00 

Variable cost at $.037 per direct labor hour 370.00 

2,220.00 

Monthly fixed cost 

$1,600.00 

$1,600.00 


Other Influences Affecting Costs. Numerous other factors may 
have been present to change the relationship between costs and produc- 
tion volume. Among these are changes in products made, in methods 
of manufacturing, in company organization, in laws affecting working 
hours and conditions, and in efficiency of employees and supervisors. 
All of these tend to obscure the correlations obtained when costs experi- 
enced in previous periods are charted as described above. For this rea- 
son, it is often necessary to disregard the experience of certain periods 
and to limit the costs studied to recent periods in which conditions have 

1 From Charles H. Gleason, “The Profit-Volume Relationship,” N.A.C.A. Bulletin, July 1, 
1947, p. 1335. 
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been similar to those expected in the near future. It must always be 
remembered that the objective is to determine how costs should vary 
with volume in the coming budget period ; therefore, past experience is 
useful only to the extent that future conditions are likely to be similar 
to those which prevailed in the past. 

If costs have not been well controlled in the past — and they usually 
have not where standards have not been in use previously — the historical 
figures include the results of considerable inefficiency. Standard costs 
based upon such past costs are accordingly excessive. Some evidence 
of lack of cost control can be seen in the chart illustrated in Figure 98. 
This chart shows that supervision cost has been rather closely controlled 
during the first seven months (points 1-7) when volume was low; with 
a substantial increase in production in the next four months (points 
8-11) costs were allowed to rise more than proportionately to output, 
and when volume again dropped (points 12-14) costs remained high. 
This is quite typical, for where costs are not well controlled they tend 
to rise rapidly with expanding output and then to lag as volume de- 
creases again. Apparently the management observed this, for the costs 
took a decided drop in the fifteenth month and then continued low dur- 
ing the remainder of the period covered. In drawing the line which 
fixes the standard variable expenditure for supervision, points 8-14 
have been disregarded because they represent excessive expenditures. 
For reasons such as this, the position of the cost line which establishes 
cost standards is often determined as much by judgment of the person 
setting the standards as by mathematical analysis of previously recorded 
figures. 

Choice of Unit for Measuring Volume. The unit chosen for meas- 
uring volume of production for purposes of budgeting costs must reflect 
changes in activities which cause costs to vary. Where a single product 
of uniform characteristics is being processed, it may be possible to meas- 
ure production in pieces, in pounds, or in some similar unit. For ex- 
ample, in manufacturing perforated acoustic ceiling squares, holes are 
drilled in previously cut squares of wallboard. Volume of production in 
the drillpress department is measured by the number of square feet of 
product produced. On the other hand, in the shipping department where 
a variety of products are packed, costs vary with the number of man 
hours worked. Here they do not vary with the number of square feet 
because large sheets of wallboard require relatively little labor to prepare 
for shipment whereas small squares of acoustic material require careful 
packing in cartons. Companies which have automatic or semi-automatic 
machines often measure volume in terms of machine hours because the 
number of employees needed to operate such equipment changes but little 
with changes in output of the machines. Under these conditions costs 
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tend to vary with the number of hours the machines are run rather than 
with the number of man hours worked in the department. Failure to 
use the proper unit for measuring volume often produces a scatter chart 
on which little or no evidence of correlation between cost and production 
volume can be seen. By trying several different units, it is sometimes 
possible to obtain distinct improvements in the correlations obtained. 

Standard hours are usually preferable to actual hours for measuring 
volume because the standard hour represents the amount of work accom- 
plished while the actual hour represents the number of hours worked 
regardless of whether or not anything was accomplished. For example, 
an employee performs an operation on a certain component part for an 
adding machine. The standard calls for production of 100 pieces per 
hour. If the employee works eight hours and produces 1,000 pieces, 
his production in terms of standard hours is calculated by dividing the 
standard number per hour into the total number produced in the day, 
or 1,000 -f-1 00 =10 standard hours. As a measure of production, 
standard hours is here preferable to actual hours. Use of actual hours 
rather than standard hours may result in increasing budget allowances 
when production per hour declines. Ordinarily this is not desirable. 

Engineering Analysis of Cost Variation with Volume. As stated 
earlier, rates of cost variation based wholly upon past experience can be 
projected into the future only when conditions are essentially the same 
as they have been in the past. Moreover, too heavy a reliance on past 
experience in setting flexible budget standards tends to perpetuate past 
inefficiencies when the emphasis should be upon finding ways to reduce 
costs. For these reasons, past experience is generally supplemented by 
direct engineering study of requirements for manpower, supplies, and 
services at different volumes of production. Usually the company's in- 
dustrial engineering staff is primarily responsible for the work. 

This approach to the setting of flexible cost standards comprises study 
of the operations of each department to ascertain how many employees 
are needed and what supplies and services should be consumed at each 
of several volumes of production. The number of people required under 
the classification of indirect labor (e.g., assistant foremen, toolcrib at- 
tendants, and timekeepers) is listed and decisions are made as to how 
many employees in each classification should be added or removed when 
production volume increases or decreases. Data resulting from such 
studies are assembled on schedules like those illustrated in Figures 99 
and 100. 

It is always advisable to have foremen and supervisors work with 
the engineering staff in developing the budget standards. These em- 
ployees can often give valuable assistance based upon their familiarity 
with the manufacturing operations involved. By consulting them or giv- 
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ing them an opportunity to approve the standards for which they will 
subsequently be held responsible, it is easier to obtain their cooperation 
in effecting control of costs. 

MANPOWER BUDGET 

Department 6 — Assemijly 



For Month ok 

19__ 




Standard 

financial Allowances 


Budget Basis 

Force 

Requirements 

to Reconcile with 
Financial Budget 

Troductive Fora^^ 

Indirect Force Standards 

Manufacturing Schedule 

50 

$\ \x Per Allowed Hour 

Supervision 

Fixed Personnel — 2 


Fixed — $xxx Plus 


Balance — 1 for 25 Operators 

4 

$\\\ Per Month Per Va- 
riable Employe 

Clerical — Hourly 

1 for 50 Operators 

1 

$x.xx Per Allowed Hour 

Laborers 

1 for 25 Operators 

2 

$x XX Per Allowed Hour 

Sweepers 

Floor Area 

1 

$x \\ Per Allowed Hour 

Setup 

Scheduled Setups 


$x.x\ Per Allowed Houi 

Inspection 

Total Indirect Laboi 

1 for 2 5 Operators 

2 

Tr 

$x.xx Per Allowed Hour 

Tool Repair 

Tool Usage (Std Route Sheet) 

1 

$x XX Per Allowed Hour 

Oilers 

Machine Operating Hours 

1 

$x.xx Per Allowed Hour 

Machine Repairs 

Total Maintenance 
Labor 

Machine Operating Hours 

3 

5 

$\ XX Per Allowed Hour 

Product Salvage 

Total Nonproductive 

Manufacturing Schedule 

~T9 

$x.xx Per Allowed Hour 


FkiUre 99. Manpower Budget 


OPERATING SUPPLIES BUDGET 

Department 1 — Maliiinino 



For Month of — 

V ) 



Budget Basis 

Requiiements 

Financial Allowances 
to Reconcile with 
Financial Budget 

Lubiicating Oil 

Machine Operating Hours 

25 gals. 

$ .XX per gal. 

Cutting Compounds 

Machine Operating Hours 

350 gals. 

.XX per gal. 

Wiping Towels 

Per Employe 

2,500 

.XX each 

Paper Towels 

Per Employe 

100 rolls 

.XX per roll 

Gloves 

Per Employe 

100 pair 

.XX per pair 

Goggles 

Per Machine 

10 

x.xx each 

Aprons 

Per Employe 

15 

x.xx each 

Safety Shoes 

Per Employe 

5 pair 

x.xx per pair 

Brooms 

Floor Space 

3 

.XX each 

Cleaning Brushes 

Floor Space 

15 

.XX each 

Cleaning Compound 

Floor Space 

100 lbs. 

.XX per lb. 

Sawdust 

Floor Space 

150 lbs. 

.XX per lb. 

Washing Compound 

Machine Operating Hours 

100 gals. 

.XX per gal. 

Slushing Compound 

Machine Operating Hours 

50 gals. 

.XX per gal. 

Emery Cloth 

Machine Operating Hours 

500 sheets 

.XX each 


Figure 100. Operating Supplies Budget 
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Figure 101. Standard Cost Sheet 
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Application of Flexible Cost Standards. When the flexible stand- 
ards have been established, each foreman or supervisor is provided with 
a copy of the standards which apply to his own department. In addition, 
the foreman should receive a copy of the production schedule for his 
department at the beginning of each month or as far in advance as pos- 
sible. Knowing the volume of production which he is expected to turn 
out, he can then plan his operations in order to meet the cost standards 
which have been set. In doing this, he makes use of the manpower 
schedules illustrated. 

At the end of the month, the factory accounting department prepares 
a budget statement showing how actual costs compare with the budgeted 
costs. This statement is illustrated in Figure 96. The Jiiethod for ar- 
riving at the budget allowance columns has already been described. Ac- 
tual costs are taken from the accounts in the factory ledger. 

Relationship Between Flexible Budgets and Standard Overhead 
Rates. The standard overhead rate employed for costing production of 
a department is, as stated earlier, determined by dividing the standard 
volume of production into the amount of overhead cost incurred at that 
volume. The latter figure is simply the amount of overhead determined 
by setting up a budget for the standard volume, using the flexible stand- 
ards for each item. Actual production for the period is then multiplied 
by the above standard rate in order to determine the amount of over- 
head to be applied to production. If the actual quantity of production 
differs from the standard volume, the actual amount of overhead cost 
will differ from the amount applied. Likewise, if the actual amount of 
expense is greater or less than the amount budgeted there will be some 
over- or underabsorption of overhead cost. These differences constitute 
the overhead variance. 

Standard Cost Sheet. For each product and for each component of 
each product, a standard cost sheet is set up (Figure 101). As soon as 
the standard quantities and related standard costs have been determined, 
the information is posted to a standard cost sheet. The form shows the 
quantity, unit and total costs for material. In the illustration the scrap 
value is estimated and a net standard material cost is arrived at. In the 
case of labor each operation is shown together with the proper time 
allowance, the hourly or piece work rate, and the total labor cost. In 
Figure 101 the overhead is applied as a blanket rate per hour, although 
departmental rates are preferable. 
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QUESTIONS 

1. The basis upon which fixed overhead should be absorbed may be prac- 
tical capacity, average capacity to make and sell, capacity to produce 
considering bottleneck departments, or capacity to sell. Explain the 
significance of the choice to be made in recommending the installation of 
a system of standards for a manufacturer of men’s shirts. 

2. With reference to Question 1, show how a decision with regard to 
standard capacity may be substantially affected by market conditions 
such as severe competition and a prospect of decreasing prices. 

3. References are often made in financial papers to companies operating 
at 105% of capacity. How is this possible? 

4. Differentiate between a fixed budget and a flexible budget for manu- 
facturing overhead. 

5. What esi^cntial information must be available in order to develop a 
flexible budget ? 

6. Of what importance is historical cost information in the preparation of 
flexible budgets? 

7. The use of the scatter chart in isolating fixed and variable components 
of manufacturing overhead assumes a straight line relationship between 
the item of overhead and the level of output. Can you defend the 
assumption of this relationship? 

8. Prepare a scatter chart for the following overhead item which is 
related to labor hours : 


Overhead 

Labor Hours 

$1,380.00 

14,200 

1,700.00 

17,400 

1,600.00 

17,800 

1,380.00 

17,600 

1,560.00 

18,200 

1,580.00 

18,000 

1,620.00 

17,800 

1,600.00 

19,000 

1,880.00 

18,800 

1,840.00 

19,200 

1,820.00 

18,000 

2,200.00 

20,000 


9. From the following information derived from the records of the Zedor 
Company determine the fixed and variable components for indirect 


labor : 



Month 

Direct Labor Hours 

Indirect Labor Cost 

January 

500 hrs. 

$480.00 

June 

900 hrs. 

$864.00 


10. Discuss the conditions under which it would be necessary to revise the 
manufacturing overhead budget. 
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11. Experience of the A B Company shows the following: 


Year 

Direct Labor Hours Operated 

1942 

20,000 

1943 

35,000 

1944 

52,000 

1945 

48,000 

1946 

40,000 

1947 

45,000 

1948 

28,000 

1949 

40,000 

1950 

45,000 

1951 

48,000 


During this period practical capacity of the plant remained unchanged 
at 50,000 direct labor hours per year. A forecast for 1952 indicates 
operations at a rate of 60,000 hours after allowing for additions to plant 
which will make possible operation at 70,000 hours a year. 

What volume should be selected for purposes of establishing a stand- 
ard overhead rate ? Give reasons for your choice. 

12. In 1946 the sales department for a manufacturer of auto batteries pre- 
pared an estimate which showed that the company could readily sell 
600,000 batteries a year in one of its sales territories. The plant which 
served this territory had a capacity of only 100,000 a year and hence a 
new plant having a capacity of 500,000 batteries a year was built. The 
full production of this plant was sold readily until 1949 when sales 
dropped to 1 50,000. A survey of the market then showed that the com- 
pany’s portion of total battery sales in the territory had risen from 
10% before the war to 40% after the new plant was built. This was 
explained by the fact that competitors had not increased production 
capacity and the company had therefore obtained a larger share of the 
market. However, the accumulated postwar demand for batteries had 
now been satisfied, total battery sales in the area appeared to have 
stabilized at about 150% of the 1940-41 level. What effect is this con- 
dition likely to have on the company’s costs ? 
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Checking Performance Against Standards. Having determined a 
proper standard cost for any given article, the executive may dismiss 
the question of cost from his mind until such time as there is a dis- 
crepancy between the actual and standard cost. It is the prime function 
of the cost accountant to draw the attention of the operating executive 
promptly to the existence of such discrepancy or variation. When a sig- 
nificantly large cost variation appears, management should be able to 
analyze it and determine where it occurred, who was responsible, and 
why it happened. This analysis requires that cost records show in what 
department the variation occurred; then from a knowledge of the or- 
ganization, the person responsible is located, and physical inspection 
shows the cause of the variation. 

The process of currently checking actual performance against stand- 
ards is the function of the inspection department which carries out com- 
parisons with physical standards and of the cost accounting department 
which collects and classifies the data for comparison of actual with stand- 
ard costs. 

From these two departments, but chiefly from the latter, come reports 
summarizing the results of performance as measured against standards, 
in order that executives may be currently informed concerning the work 
over which they have authority and for which they are responsible. In 
comparing actual with standard costs use is made of the principle of 
exceptions referred to in an earlier chapter. It is understood that vari- 
ances from standard costs cannot, by themselves, control costs. Instead 
the variances are only figures which tell how close actual costs have 
been to standard costs. The real action which controls costs must be 
taken by those individuals who supervise operations in the factory. 

Analysis of Variances. Since the total difference between the actual 
and standard cost is composed of variances arising from a variety of 
causes, it is necessary to resolve this total into its component parts in 
such a way that the contribution of each causal factor can be isolated. 
This is accomplished by taking the factors one at a time, while assuming 
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that the other factors are held constant. Thus it is possible to calculate 
the influence upon cost of each cause of variation. 

The results are affected by the kind of standard in use. If, for ex- 
ample, ideal standards are used, the variances cannot be entirely elimi- 
nated, and management must decide how much of the variance repre- 
sents avoidable inefficiency and how much is merely human inability to 
attain maximum efficiency. The part ascribable to the former cause is 
the responsibility of someone within the organization, but the second can- 
not be treated in the same way. 

Determining Variances at the Source. Control over costs is best 
exercised through action at the source of the cost. Thus the quantity 
of material used must be controlled at the point in the factory where the 
materials are used. Labor performance is best controlled at the place 
and time where the operations to be controlled take place. On the other 
hand, price and quality of materials arc most effectively controlled at 
the time the materials are purchased. Knowledge of variances is most 
useful in controlling costs when the actual costs are compared with 
standard costs and variances reported to the person responsible as soon 
as possible after the work has been done. For this purpose, variance re- 
ports are prepared by summarizing material requisitions, scrap and spoil- 
age reports, job time tickets, and similar source records. Ordinarily it 
is too late for the variance reports to be most effective if they are pre- 
pared after the monthly closing. For this reason variance reports cov- 
ering material and labor are often prepared daily or weekly. Further- 
more, the reports are not drawn off from the accounts, but are made up 
directly from the source records before the latter have been posted to the 
accounts. 

Analysis of Cost Variances 

Direct Material Variances. Differences between standard and ac- 
tual cost of direct materials may result from (1) paying a price for 
material which is above or below the established standard price, and (2) 
using more or less than the standard quantity of material for the number 
of units of product made. These variances are called direct material 
price variance and direct material usage variance, respectively. The 
definitions may be expressed as formulas as follows : 

Material price variance = Actual quantity X (Standard unit cost — 
Actual unit cost) 

Material usage variance = Standard unit price X (Standard quantity 
of material in product — Actual quantity of material used) 

Material Price Variance. Material price variances may be caused 
by (1) fluctuations in market prices of materials; (2) purchasing in 
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nonstandard lots; (3) purchasing from unfavorably located suppliers, 
thereby incurring additional transportation costs; (4) excessive shrink- 
age or losses in transit; (5) payment of additional charges for special 
handling or faster transportation; (6) purchasing from suppliers other 
than those offering most favorable terms; or (7) failure to take cash 
discounts available. When the material price variance is large, it may 
be desirable to analyze it according to these causes. By reference to 
invoices and perhaps consultation with the purchasing department, the 
principal causes and amount of variance resulting from each can be de- 
termined. 

The computation of material price variances may be illustrated from 
a purchase invoice showing the following data : 


1.000 wooden boxes — Specification No. X-102 @ .55 $ 550.00 

5.000 wooden boxes — Specification No. X- 103 @ .35 1,750.00 

2.000 wooden boxes — Specification No. X-107 @ .60 1,200.00 


By reference to the list of material price standards, the standard prices 
of these items are found to be $.50, $.30, and $.60 respectively. 



Standard 

Actual 

Price 

Item 

Cost 

Cost 

Variance 

X-102 

$ 500.00 

$ 550.00 

-$ 50.00* 

X-103 

1,500.00 

1,750.00 

- 250.00 

X-107 

1,200.00^ 

1,200.00 

- 


$3,200.00 

$.1,500 00 

-$300.00 


♦ — = unfavorable. 


It has been assumed above that the direct material price variance is de- 
termined when the materials are purchased. When this is done the price 
variance is usually computed in connection with the process of checking 
extensions on the supplier’s invoices by multiplying quantities by both 
actual and standard prices. Some companies do not determine direct 
material price variance until the materials are used. In such cases the 
actual quantity of material used rather than the quantity purchased is 
employed for calculating the variance.^ 

Where the Stores account is debited at standard, the price variance 
is separated from actual cost when materials are charged to Stores. 
An objection to keeping raw materials inventories at standard cost is 
that price variances may not appear in the same period in which the 
materials are actually put into production. If the plant follows the prac- 
tice of charging variances to Profit and Loss at the time when pur- 
chases are made, there may be marked fluctuations in net profit that 
have no connection with production and sales. This effect upon the 

1 In a group of 72 companies examined, approximately three-fourths of these companies priced 
materials at standard price when the materials were received. Standard Costs for Costing 
Inventories, N.A.C.A. Research Series No. 13, p. 1247. 
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profit and loss statement can, however, be avoided by setting up price 
variances as deferred items to be written off as materials are put into 
process or as goods are sold. The journal entries and ledger accounts 
in Figure 102 show the different methods for handling the Stores ac- 
count. The first two produce, of course, different results. The third 
is a compromise between the other two. Under the third method, a 
price variance suspense account is created at the time the invoice is 
recorded. When stores are issued the suspense account is adjusted. 
Any balance in the suspense account is treated as a valuation item, 
being added to, or deducted from, the standard stores value. Thus the 
same price variance is obtained as under the first method. On the bal- 
ance sheet, the compromise method works out as follows : 

Stores (standard) $2,000.00 

Material Price Suspense 1,000.00 $3,000 00 

The net effect is the same as when the price variance is recorded at the 
time of issue. 

Direct Material Usage Variance. A direct material usage variance 
arises when the actual (juantity of direct material used differs from the 
standard quantity for the amount of production turned out. The vari- 
ance can thus be computed in terms of physical quantities, i.e., as pounds, 
l)ieces, or other units. However, it is ordinarily expressed in dollars 
by pricing both standard and actual c|uantities at the standard unit price. 
]3y using the standard price for both quantities it is possible to measure 
the difference in cost due to ([uantity of material used as well as the 
difference in cost due to material price. 

Material usage variances are due to such causes as (1) waste and 
loss of materials in handling or processing, (2) spoilage or production 
of excessive scrap, (3) variation in yields from materials, (4) substitu- 
tion of nonstandard materials, and (5) changes in product specifications 
which have not been incorporated in standards. The over-all material 
usage variance can be analyzed by causes such as these if desired. Where 
control of some of these sources of material loss is especially important, 
steps may be taken to detect the losses as near to the source as prac- 
ticable. Among measures for such a purpose are: 

1. Inspection of work at suitable points. Reports of rejected material 
serve to inform management and to provide the basis for determin- 
ing the amount of the variance. 

2. Measurement of scrap and spoiled material to determine the vari- 
ance in material cost due to these factors. 

3. Comparison of actual yield with standard yield for each run of 
material to determine material loss from low yields. 



Stores . . $3,000 Stores . $4,500 Stores $3,000 

Material Price Variance 1,500 Accounts Payable $4,500 Material Price Suspense 1,500 

Accounts Payable $4,500 To record purchases of 3,000 Accounts Payable $4,500 

To record purchase of 3,000 units at $1.50 actual cost. To record purchase of 3,000 

units in Stores account at stand- units in Stores account at stand- 
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Figure 102. Methods for Handling Material Price Variances 
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Computation of direct material usage variance is illustrated below : 



Standard 

Unit 

Standard 

Quantity 

Actual 

Quantity 

Standard 
Quantity 
at Standard 

Actual 
Quantity 
at Standard 

Usage 

Material 

Price 

to Be Used 

Used 

Price 

Price 

Variance* 

A 

$1.00 

5,000 units 

5,200 units 

$ 5,000 00 

$ 5,200.00 

-$200 00 

R 

1.50 

2,000 “ 

1,900 “ 

3.000.00 

2,850.00 

+ 150.00 

C 

2.00 

3,000 “ 

3,150 “ 

6,000.00 

6.300.00 

- 300.00 

♦ — rr 

unfavorable; -|- = favorable 


$14,000 00 

$14, .ISO 00 

—$35000 


Determination of the actual and standard (|uantities of materials is 
made in various ways. A common method used in practice is to prepare 
a rec|uisition for the quantity specified in the bill of materials. If addi- 
tional materials are needed to complete the order, another requisition 
must be prepared. The quantities on these excess quantity requisitions 
extended at standard prices arc summarized to give the material usage 
variance. The requisitions also call attention to the fact that the stand- 
ard is not being met, for they must be approved by the departmental 
supervisor before the materials are issued. 

Another method, used in a plant making metal stam])ings, is to mark 
on each reejuisition the standard number of pieces to be produced from 
the steel sheets issued. Actual production on each order is reported. 
Failure of actual production is due to spoilage of pieces. By summar- 
izing the number of spoiled pieces and multiplying by the standard ma- 
terial price, the material quantity variance is obtained. 

Direct Labor Variances. Direct labor variance is composed of the 
difference between standard direct labor cost of production and the 
actual direct labor costs. Variances in direct labor costs arise ( 1 ) when 
rates paid for labor differ from standard rates and (2) when the time 
taken to complete a given task differs from the standard time. The first 
is the direct labor rate variance and the second is the direct labor effi- 
ciency variance. They are analogous to the direct material price and 
usage variances. 

lixpressing the definitions of these two variances as formulas, they 
are : 

Direct labor rate variance == Actual hours used X (Standard rate — 
Actual hourly rate) 

Labor efficiency variance = Standard labor rate X (Standard hours — 
Actual labor hours) 

Computation of Direct Labor Cost Variances. In order to com- 
pute the labor cost variances, the following data are necessary : 
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1. Standard hourly wage rate 

2. Standard time per unit of product 

3. Actual hourly wage rate paid 

4. Number of hours actually worked 

5. Number of product units in attained production 

The first two items listed above are obtained from the standard cost 
records while the remaining items are taken from current payroll and 
production records. 

Illustration of Labor Variance Calculation. The standard cost card 
for Product A gives the following information : 

DIRECT LABOR 


Operation 

Standard 

Standard Rate 


Number 

Hours 

per Hour 

Totals 

1 

5 

$1.50 

$ 7.50 

2 ' 

15 

1.60 

2400 

3 

3 

1.75 

5 25 

4 

7 

1.95 

13.65 

Total hours 

30 

Total cost 

$50.40 


Production records show that during the month 100 units of Product A 
were put into production and carried through Operations 1 and 2. 
However, only 80 units had progressed through Operations 3 and 4 at 
the close of the period, leaving a work in process inventory of 20 units 
at the end of Operation 2. Production and payroll records show the 
following : 


Operation 

Units 

Actual Hours 

Actual Rate 

Actual 

Number 

Completed 

Worked 

Paid 

Payroll 

1 

100 

525 

$1.50 

$ 787.50 

2 

100 

1,540 

1.65 

2,541.00 

3 

80 

230 

1.80 

414.00 

4 

80 

560 

1.90 

1,064.00 

$4,806.50 


Computation of the labor rate variance (by operations) : 


Operation 1 
2 

3 

4 


525 X ($1.50 -$1.50) = $ 0.00 

1,540 X ($1.60 - $1.65) = - 77.00 
230 X ($1.75 - $1.80) = - 11.50 
560 X ($1.95 - $1.90) = + 28 00 
Total . - $()() M) 


Computation of the labor efficiency variance requires calculation of 
standard cost of completed production as follows, using data previously 
given : 
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Standard Cost 


Units 

Standard Cost 

of Completed 

Operation 

Completed 

per Unit 

Production 

1 

100 

$ 7.50 

24.00 

$ 750.00 
2,400.00 

420.00 

2 

100 

3 

80 

5.25 

4 

80 

13.65 

1,092.00 

$4.662.00 

It should be noted that where unfinished units are 

still in process, the 

standard cost of the standard hours of labor in the product at the stage 

of completion reached must be used. 



Next, the actual hours worked must be extended at the standard rates 

per hour : 


Standard 

Standard Cost of 

Operation 

Actual Hours 

Hourly Rate 

Actual Hours 

1 

S2S 

$1.50 

$ 787.50 

2 

. 1,540 

1.60 

2,464.00 

3 

230 

1.75 

402 50 

4 

560 

1.95 

1,092.00 

$4,746.00 

Labor efficiency 

variances by operations then are : 



Standard Cost 




of Completed Standard Cost of 

Efliciency 

Operation 

Production 

Actual Hours 

Variance 

1 

$ 750.00 

$ 787.50 

- $37.50 

2 

2,400.00 

2,464 00 

- 64 00 

3 

42000 

402 50 

+ 17.50 

4 

1,092.00 

1,092 00 

0 00 


$4,662.00 

$4,746.00 

~$84 00 


The sum of the above variances should equal the difference between 
standard cost of completed production and actual cost of actual hours 
worked : Thus : 


Standard cost of completed production $4,662.00 

Actual cost of actual hours worked 4.806.50 


Total variance 

-$ 

144.50 

Rate variance 

-$ 

60.50 

Efficiency variance 

— 

84.00 


-$ 

144.50 


Analysis of Direct Labor Rate Variances by Causes. Labor rate 
variances may result from (1) change in labor rates which have not 
been incorporated in standards, (2) inclusion of more lower or higher 
paid employees in the group when the standard rate is an average, and 
(3) use of an employee having a wage classification other than that con- 
templated when the standard for a job was set. The effect of a change 
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in wage rate paid is obvious. An illustration of the second cause of 
rate variances appears below. A department employed 15 men at rates 
from $1.15 to $1.35 per hour as follows: 


Number of 


Employees 

Rate per Hour 

Amount 

3 

$1.15 

$ 3.45 

7 

1.25 

8.75 

5 

1.35 

6.75 

15 


$18.95 

Averaere rate oer hour f standard '1 

... $ 1.2614 

The average actual rate paid, however, deviated from the above because 
one of the men in the $1.25 class became eligible for the maximum rate 

and two men in 

the $1.25 class resigned and were replaced with new 

employees at the 

minimum rate. Hence the result 

was : 

Number of 
Employees 

Rate per Hour 

Amount 

5 

$1.15 

$ 5.75 

4 

1.25 

5.00 

6 

1.35 

8.10 

15 


$18.85 

Average rate per hour (actual) ... . 

$ 1.25^ 


If the above department operates for 40 hours in a given week, the actual 
wages paid are $754 (i.e., 600 hours at $1.25%) and the standard 
amount is $758 (600 hours at $1.26%), thus leaving a rate variance 
of $4.00. 

Rate variances may result from the use of employees in a classifica- 
tion carrying a nonstandard rate, such as placing skilled employees at 
unskilled tasks during a period of temporarily low activity or use of 
men in jobs for which women are ordinarily employed. 

Reporting Labor Variances. Unfavorable labor variances are often 
an important source of loss. For this reason many companies report 
variances to foremen weekly or even daily. In order to provide reports 
at frequent intervals and to have the reports in the hands of foremen 
promptly, labor variances are usually determined by summarizing the 
time tickets or periodic time reports. For example, timekeepers may 
enter both standard and actual time on job time tickets. The variance is 
then readily tabulated by summarizing the time tickets. Causes of vari- 
ances are also entered on the time tickets, usually by means of code 
numbers for which the following is an example : “ 

2 “Standards to Aid Control of Manufacturing Costs,” Research Series No. 12, N.A.C.A. 
Bulletin, March 15. 1948, p. 920. 
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1 14 -- Nonpreferred equipment or rerouted work 

115 - Breakdown 

116- Idle equipment 

117- Other piecework allowances 

119 - Hard castings 

Manufacturing Overhead Variances 

Components of Overhead Cost Variance. The difference between 
the amount of manufacturing overhead actually incurred and the amount 
applied to production constitutes the total overhead variance. This dif- 
ference may be analyzed in terms of two principal causes : 

1. Spending more or less than allowed by the flexible budget for tlie 
actual hours operated. This is termed the controllable variance. 
It is measured by the difference between the flexible budget allow- 
ance for the standard hours in the product and the actual overhead 
expense for the period. 

2. Under- or overabsorption of overhead cost resulting from produc- 
tion at a rate above or below the normal or standard volume for the 
period. This is the ntilimiion or volume variance. It is computed 
by taking the difference between the flexible budget allowance and 
the amount of overhead absorbed in production at the standard 
overhead rate. 

Causes of Overhead Variances. The causes of overhead variances 
are to some extent the same as the causes producing material and labor 
variances, since they are bound to react on each other. A change in 
material specifications may cause excessive spoilage resulting in an ex- 
pense variance. Poorly trained help or frequent changes in design may 
likewise cause corresponding wastes in manufacturing overhead. Nev- 
ertheless, it is possible to classify the sources of overhead variances some- 
what as follows: 

1. Using wrong grade of materials 

2. Using wrong grade of labor 

3. Failure to get most favorable terms in buying supplies and services 

4. Changes in market price 

5. Efficiency 

a) Waste of materials 
h) Inefficient labor performance 

c) Failure to curtail usage of materials and services to correspond 
with output level 

d) Emjdoyees waiting for work 

e) Avoidable machine breakdowns 
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f) Lack of operators 

g) I^ck of tools 

h) Lack of instructions 

6. Volume 

a) Decrease in customer demand 

b) Calendar fluctuations 

c) Excess plant capacity 

Responsibility for Overhead Variances. Control of manufacturing 
overhead starts with properly set standards. The responsibility for 
keeping cost within standard limits is assigned to the person in the or- 
ganization who has authority to control spending. The responsibility 
for efficiency variances is not difficult to place, but volume variances 
raise a need for analysis of each specific case to place personal respon- 
sibility. Thus, for example, a given volume variance loss may be a 
combination resulting from a foreman’s delay in providing instructions 
to an operator, the production control department’s failure to maintain 
an even flow of work, and the sales department’s inability to procure 
enough orders to keep the factory occupied. The important thing here is 
for the management to ascertain what causes the idle time and who has 
the authority and responsibility to control it. 

Even that part of the volume variance which arises from so-called 
noncontrollable causes must be analyzed and responsibility placed, for 
such items may be controllable in the long run by major executives who 
possess authority to determine what the size of the plant and organiza- 
tion shall be. 

The volume variance is the principal indicator of how well long-range 
plans concerning productive capacity turn out, because on the one hand 
this variance measures the degree of absorption of fixed charges and, 
on the other, long-lived assets are largely responsible for these fixed 
charges. Hence volume variances deserve careful analysis to determine 
personal responsibility and to find remedies for unfavorable conditions. 
During short periods some definite remedial action can usually be taken 
regarding efficiency variances, while the volume variance can at least be 
substantially reduced. From a long-run point of view all expenses are 
controllable, although it may be good business policy to incur a certain 
amount of idle time because the provision of facilities for future growth 
is often accomplished most cheaply in advance of need, during the period 
of the business cycle favoring acquisition of the needed equipment. 

Computation of Manufacturing Overhead Variances (Two-Vari- 
ance System). In order to illustrate the computation of manufacturing 
overhead variances, the following data are assumed for Cost Center A : 
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1. Flexible overhead standards: 

Supervision 
Indirect labor 
Maintenance 
Supplies . . , 

Power . . . 

Depreciation 

Taxes 

Insurance 

Total 

2. Standard hours per month 

3. Standard overhead rate 

a) Fixed component 

b) Variable component 

Total 

4. Actual hours worked during month 

5. Actual overhead cost 

6. Standard hours in product for the month 


Fixed Variable 
$125.00 + $ .185 per standard hour 

75 00-f .125 “ 

50.00 -h .10 “ 

25.00 -h .06 “ 

200.00 -f .13 “ 

75.00 — 

25.00 

25.00 — 

$600.00 + $ .60 per standard hour 

1,500 

$ .40 per standard hour 
.60 “ 

$1 00 “ 

. . . 1,200 
. $1,380 00 

1,000 


At the end of the month of July, a statement of manufacturing over- 
head for Cost Center A is prepared as shown in Figure 103. It shows 
a comparison of budgeted and actual expenses at the attained i)roduction 
volume. 

The budget figures in the illustration are arrived at by applying the 
flexible overhead standards. Thus supervision ($310) is composed of 
a fixed element of $125 plus the variable cost of $.185 times 1,000 stand- 
ard hours. In this way the total budget of $1,200 for the standard 
hours produced is arrived at. 

In addition to the budgeted and actual overhead. Figure 103 shows 
the overhead charged to Work in Process through the application of the 
standard overhead rate. The difference between the latter figure and 
the actual expense is the total variance. It is this figure which is sub- 
jected to further analysis in order to discover the basic causes underlying 
the variance. 

The capacity or volume variance is cc;mputed by the following 
formula : 


(Standard hours in product X Standard overhead rate) — Budget allowed 
for standard hours produced 

Applied to the above figures the volume variance is $1,000 — $1,200, 
or —$200. Capacity of the department is 1,500 hours per month, but 
production of only 1,000 hours was attained in July. In other words, 
the department operated at only two thirds of capacity and suffered idle 
capacity amounting to one third. Since fixed charges can be fully ab- 
sorbed only if the department operates at standard capacity, it is evident 
that there must be an underabsorption of fixed charges. This is the 



Ch. 18 


VARIANCE ANALYSIS 


375 


measure of capacity variance and in this case amounts to one third of 
the fixed charges in the budget, or $200. 


COST CENTER A 

COMPARISON OF ACTUAL AND BUDGETED OVERHEAD 

Month of July, 19 — 

Actual Hours Worked . . 1,200 Standard Hours Produced .... 1,000 

Standard Activity 1,500 hrs. Standard Overhead Rate . . . $l/hr. 


Budget for 

Actual 

Controllable 


1,000 hrs. 


Variance 

Controllable Overhead: . . 




Supervision 

$ 310.00 

$ 310.00 

$ - 

Indirect Labor 

200.00 

240.00 

(40.00) 

Maintenance 

150 00 

220.00 

(70.00) 

Supplies . 

85.00 

60.00 

25.00 

Power 

330.00 

425.00 

(95.00) 


$1,075.00 

$1,255.00 

$(180.00) 

Noncontrollable Overhead : 




Depreciation 

75.00 

75.00 

- 

Taxes 

25.00 

25.00 

- 

Insurance . . 

25.00 

25.00 

- 


$1,200.00 

$1,380.00 

$(180.00) 

Overhead charged to product : 




1,000 hrs. at $1 


1,000.00 


Total overhead variance 


$ 380.00 



Figure 103. Monthly Overhead Statement 


The controllable variance is obtained from the following formula : 

Budget allowed for standard hours produced — Actual expense 

Using the above figures the controllable variance is $1,200 — $1,380, 
or —$180. In this case actual expenses have exceeded budgeted ex- 
penses and hence the variance is unfavorable. In Figure 103 the con- 
trollable variance is shown in detail by items of expense in order that 
the supervisor in charge of the department may know which individual 
expenses were out of line, since responsibility for control of the con- 
trollable variance rests with the department head. 

Computation of Manufacturing Overhead Variances (Three-Vari- 
ance System). Some cost accountants feel that the two- variance method 
is inadequate. They therefore propose a variety of overhead analyses 
showing three variances. Of the various methods put forth the follow- 
ing seems logical and is in fairly common use : 







376 COST ACCOUNTING Ch. 18 

1. Volume variance = (Standard hours in product X Standard rate) 
— Budget allowed for standard hours 

2. Efficiency variance =: Budget allowed for standard hours — Budget 
allowed for actual hours 

3. Budget or spending variance ~ Budget allowed for actual hours — 
Actual manufacturing overhead 

Applied to the above figures, the following results are obtained : 

1. Volume variaticc = $1,000 — $1,200 = — $200.00 

2. Efficiency variance = 1,200— 1,320== — 120.00 

3. Spending variance = 1,320— 1,380 = — 60.00 

Total variance accounted for — $380 00 

It may be seen at once that there is no difference in the volume vari- 
ance between the two systems. What happens is that under the three- 
variance system the controllable variance is further analyzed into an 
efficiency and a budget or spending variance. The former results from 
a comparison of the allowed budgets for the actual and the standard 
hours. The remaining variance represents a variety of .factors. It may 
represent a price factor in the sense that higher or lower prices were 
paid for supplies and services than were allowed for in the budget. How- 
ever, it may also mean that a greater or lesser quantum of supplies and 
services was used than the budget provided.^ 

Short Cut Methods for Computing Overhead Variances. The com- 
putation of variances is a fairly simple process. In fact it can be re- 
duced to a mechanical routine. The previous pages have set forth the 
rationale of variance analysis. The presentation which follows shows 
the mechanics of such analysis in practice applied to material, labor, and 
overhead variances. 

As to material, three figures are necessary. They are : 

1. The standard cost of the standard allowed quantity in the product 

2. The standard cost of the actual quantity used 

3. The actual cost of the actual quantity 

Each of these figures is made up of two elements, quantity and unit 
cost, and each element may be represented either at standard or actual. 
The information may be arranged in tabular form as shown in Figure 
104. It is based on the following data: 

1. From the standard cost sheet 

a) Standard quantity per unit of product .5 lb. 

h) Standard cost per pound $1.20 

2. Production report ... 2,000 units 

3. Stores requisitions 1,100 lbs. 

4. Invoices or other sources, actual cost per pound $1.15 

3 For a more extended discussion of analysis of manufacturing overhead variances, see 
Theodore Lang (ed.). Cost Accountants^ Handbook (New York: The Ronald Press Co., 1944), 
Section 2. 
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Column 1 in Figure 104 represents the proper charge to work in 
process. The allowed quantity for 2,000 units produced is 1,000 pounds 
(i.e., 2,000 X -S pounds). Priced at the standard cost per pound of 
$1.20, this yields $1,200 in the first column. The requisitions show that 
1,100 pounds were actually withdrawn from stock. These are priced 
at standard and the total is shown in Column 2. Finally the actual costs 
are shown in Column 3. The variances are then obtained by successive 
subtractions. The total variance in Column 4 represents the difference 
between the first and third columns. Since the same unit price was used 
in Columns 1 and 2, any difference in the totals must result from differ- 
ent quantities. Hence, the difference is a quantity or usage variance 
and is shown in Column 5. Finally it is to be noted that the same quan- 
tity was used in Columns 2 and 3 ; hence, any difference must be due to 
differences between actual and standard rates (Column 6). 

In the above illustration it was assumed that the variances are ob- 
tained by analysis. As pointed out earlier, the price variance may be 
obtained automatically at time of vouchering the invoice, and the usage 
requisition by employing excess material requisitions. 

Direct labor variances may be obtained by a process similar to the 
analysis of material variances. They are shown in Figure 105 and are 
based on the following data : 

1. From standard cost sheet 

a) Standard time allowed for operation ... .04 hr. 

b) Standard rate per hour $1.60 

2. Production report .... 2,000 units 

3. Time tickets .90 hrs. 

4. Payroll (actual rate paid $1.70) $153.00 


(1) 


(2) 

(3) 

(4) 

(5) 

(6) 

Standard Quantity 

Actual Quantity 

Actual Quantity 


Variances 


in Product at 
Standard Rate 


at Standard 
Rate 

at Actual 

Rate 

Total 

(l)-(3) 

Usage 
(1) - (2) 

Price 

(2) - (3) 

1.000 X $1.20 

1,100 X $1.20 

1,100 X $1.15 




$1,200.00 


$1,320 

$1,265 

-$65.00 

- $120.00 

+ $55.00 



Figure 104. 

Material Cost Variances 



(1) 


(2) 

(3) 

(4) 

(S) 

(6) 

Standard Allowed 

Actual Time 

Actual Time 


Variances 


Time in Product 
at Standard Rate 

at Standard 
Rate 

at 

Actual Rate 

Total 
(1) - (3) 

Time 

(1) - (2) 

Rate 

(2) - (3) 

2,000 X .04 X $1.60 

90 X $1.60 

90 X $1.70 




$128.00 


$144.00 

$153.00 

- $25.00 

-$16.00 

- $9.00 


Figure 105. Direct Labor Cost Variances 



Standard Hours Allowed Budget 
in Product at for Standard 
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Figure 107. Analysis of Overhead Variances (Three Variances) 
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The analysis of manufacturing overhead may be accomplished by a 
process similar to that for direct material and direct labor though it may 
be a bit more complex. In Figures 106 and 107 the same basic data 
are used as in Figure 103. As may readily be seen, the process of vari- 
ance determination becomes automatic. 

QUESTIONS 

1. Is variance analysis itself a cure for unfavorable results? 

2. Discuss three types of variance reports prepared during the month 
which are independent of monthly summary entries. 

3. How do material quantity standards aid in cost control ? 

4. Unfavorable material variances determined at the end of a period are 
frequently discovered too late to stop specific losses. What methods 
would you suggest for determining usage variances nearer to their 
source ? 

5. Some companies insist on furnishing regular material variance reports 
to machine operators, foremen, departmental supervisors, the factory 
superintendent, and the vice president in charge of production. Discuss 
the advantages of such a policy. 

6. What procedure would you recommend to assure that action is taken 
where significant material usage variances appear ? 

7. Indicate three reasons for material price variances other than inability 
of the manufacturing department to acquire the goods at standard 
prices. 

8. It is maintained by some accountants that the responsibility of the pur- 
chasing department in connection with price variances is basically one 
of error in forecasting what material prices should be rather than their 
inability to buy at standard price. Explain. 

9. Explain how a bonus system might be used in conjunction with control 
of manufacturing overhead through standards. 

10. A recent survey showed that relatively few companies developed labor 
rate variance analyses. 

a) Why should this be so ? 

b) List three causes for labor rate variances. 

11. Explain the relationship of incentive wage plans and control of labor 
under a system of standards. 

12. Are volume variances entirely due to external factors ? Explain. 

13. How is responsibility placed for controllable overhead variance? 
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OPERATION OF STANDARD COSTS— 
CURRENT STANDARDS 


Incorporating Standard Costs in the Accounts. Standard costs 
are generally incorporated into the cost accounts, although some con- 
cerns prefer to use them purely for statistical comparisons. Standard 
cost systems are of two fundamental types, all others being modifications 
in one or more particulars of these two : 

1. Current standards 

2. Measurement standards (covered in the next chapter) 

Characteristics of Current Standards. Various names have been 
given to the two types mentioned above, each one intended to stress one 
or another characteristic. By the term ‘"current standards'' is meant a 
type of standard costing in which the standards are revised annually or 
more often. Needless to say, all standard cost systems must revise 
standards to conform to changes in material specifications or in tech- 
nology. Annual revisions are intended to incorporate anticipated price 
changes in the standards. In this way the standards represent current 
price levels, hence the name. 

It is apparent that two possible disadvantages result from the use of 
current standards. The first has reference to the time and expense in- 
volved in periodic revisions of the standards. Since the period of World 
War II this limitation has become doubly apparent. Constant price 
changes as well as technological changes have been the order of the day 
and have imposed a heavy burden on the cost accountant to keep his 
standards truly current. The second limitation is due to the fact that 
by changing standards, the comparability of figures for different periods 
is destroyed. To this the cost accountant may answer that for cost pur- 
poses he is primarily interested in comparing actual and standard costs 
jor the same period, 

A second characteristic of current standards concerns the manner of 
keeping the cost controlling accounts. Although it is possible to keep 
the Stores account at actual cost, it may be stated as a general rule that 
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all inventory accounts as well as Cost of Sales are debited and credited 
at standard cost. In turn this means that, unless variances from stand- 
ard are prorated back to inventories, the latter appear in the balance 
sheet at standard cost. Public accountants, however, generally feel that 
actual costs should be shown in statements, subject only to the general 
rule of inventory valuation at the lower of cost or replacement value. 
Against this it may be urged that even so-called actual costs are in large 
part estimates (e.g., depreciation and bad debts), particularly where 
inventory values have been made to depend on the results of prorations. 
Finally, every cost accountant knows that “actual” inventory costs fre- 
quently include the cost of every kind of inefficiency and waste of mate- 
rials, and manpower. In short, a current standard cost, because it repre- 
sents what an item should cost under carefully controlled conditions, is 
in reality the true cost and is quite likely to be more conservative than 
the actual cost. 

The final feature of current standards refers to the manner in which 
variances are shown. All standard cost systems seek to establish varia- 
tions from standard and their causes. In the case of current standards 
variances are obtained as an integral part of the double-entry process. 
Accounts for each kind of variance appear in the ledger anduii the trial 
balance. 

Illustration of Current Standard Cost System. The example on 
the succeeding pages illustrates the operation of the manufacturing ac- 
counts by following, step by step, the flow of costs from the initial pur- 
chase of materials and services to the final summary of results in the 
financial statements. The company is assumed to be one which has two 
productive departments (Department A and Department B) and one 
service department, which is a power plant. The product goes through 
four operations, the first two of which arc carried out in Department A, 
while Operations 3 and 4 are carried out in Department B. Three kinds 
of material (designated as M-1, M-2, and M-3) are used, the first two 
being issued at the beginning of Operation 1 and the third at the time 
work enters Operation 3. 

Entries and statements are based upon the standard cost sheet (Fig- 
ure 108), flexible budget (Figure 109), and the statement of transac- 
tions on pages 384 and 385. Unless otherwise stated, transactions are 
recorded through the factory journal. Entries other than closing entries 
are numbered to correspond to paragraph numbering under the state- 
ment of transactions. 

These transactions are then recorded and followed through on 
the basis of current standards. The next chapter will illustrate the 
handling of the same transactions on the basis of measurement standards. 
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STATEMENT OF PROBLEM 


Opening Inventory Balances: 


a) Raw Material 

Actual 

Standard 

M-1 150 material units 

$ 350.00 

$ 300.00 

M-2 50 “ “ 

400.00 

500.00 

M-3 600 “ - 

2,250.00 

2,400.00 

Total Raw Material . 

$3,000.00 

$3,200.00 

h) Supplies (at actual cost) for which a separate account is 
kept in factory ledger ... 

$1,000.00 


c) Work in process 

Department A — 20 product units, all material issued, no 
labor or overhead. ... 

$ 625.00 

$ 600.00 

Department B — 5 product units, all material issued, no 
labor or overhead in Department B. 

750.00 

772.50 

Total Work in Process 

$1,375 00 

$1,372.50 

d) Finished Goods 

10 units 

$2,100.00 

$2,223.50 

Total costs . . . 

$7,475.00 

$6,796.00 

All variances at the end of the prior period have been 

closed out to the 


general ledger. 


Materials 








Standard 




Kind 

Quantity 

Unit Cost 


Totals 

M-1 . . . 

5 units 

$ 2.00 


$10.00 


M-2 . . 

2 units 

10.00 


20.00 


M-3 

12 units 

4.00 


48.00 


Total Material Cost 





$ 78.00 

Direct Labor 






Operation 

Standard 

Standard Rate 



Number 

Hours 

per Hour 




1 

5 

$ 1.50 


$ 7.50 


2 

15 

1.60 


24.00 


3 

3 

1.75 


5.25 


4 

7 

1.80 


12.60 


Total Hours 

30 





Total Labor Cost 





49.35 


Rate per 





Overhead 

Direct 

Standard 





Labor Hour 

Hours 




Department A 






Operation 1 

$2.25 

5 

$11.25 



Operation 2 . . 

.... 2,25 

15 

33.75 

$45.00 


Department B 






Operation 3 . . 

. $5.00 

3 

$15.00 



Operation 4 

. . . 5.00 

7 

35.00 

50.00 


Total Overhead Cost 





95.00 

Standard Unit Cost 





$222.35 


Figure 108. Standard Cost Sheet 
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Figure 109. Departmental Overhead and Flexible Budget Standards 
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Statement of Transactions. The following transactions are assumed 
to have occurred during the month : 

1. a) Record the opening inventory balances through a formal jour- 
nal entry. 

b) Purchases of materials: 




Actual 

Actual 

Standard 

Kind 

Units 

Unit Price 

Cost 

Cost 

M-1 . .. 

. . . 1,000 

$ 1.80 

$ 1,800.00 

$ 2,000.00 

M-2 

500 

10.50 

5,250.00 

5,000.00 

M-3 

5,000 

4.25 

21,250.00 

$28,300.00 

20,000.00 

$27,000.00 


2. Materials put into process — standard quantities : 

Kind Units 

M-1 . . . 550 (for 110 product units) 

M-2 220 (for 110 product units) 

M-3 1,260 (for 105 product units) 

3. Excess materials issued : 

Kind Units 

M-1 ... 20 

M-2 5 

4. Payroll data : Total payroll $9,635. 

5. Direct labor used : 


Opera- 

Actual 

Actual 

Actual 

tion 

Hours 

Rate 

Payroll 

1 . . 

570 

$1 50 

$ 855.00 (for 105 product units) 

2 . 

1,540 

1.55 

2,387.00 (for 105 product units) 

3 . 

230 

1.80 

414.00 (for 80 product units) 

4 .. 

660 

1.90 

1,254.00 (for 80 product units) 


$4,910 00 

Indirect labor, including supervision, is recorded in transaction 7. 

6. Overhead costs are applied to the product on basis of standard 
man-hours in the product. 

7. Actual overhead costs incurred: See Figure 110. 

8. Work completed during month in Department A: 105 units com- 
pleted and transferred to Department B. 

9. Work completed during month in Department B : 80 units com- 
pleted and transferred to finished goods. 

Closing inventory of work in process : 

Department A: 25 units, all material issued, no labor or overhead 
incurred 

Department B : 30 units, all material issued, no labor or overhead 
incurred 

10. Sales : 70 units at $350 each. 

11. Operating Expenses: $3,000. 
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JOURNAL ENTRIES 
(Current Standards) 
(la) 


Stores $ 3,200.00 

Supplies Inventory 1,000.00 

Work in Process — Department A 600.00 

Work in Process — Department B 772.50 

Finished Goods 2,223.50 


General Ledger (Proprietorship) 

To record opening inventories at standard cost including the 
supplies inventory at actual cost. 

(lb) 


Stores $27,000.00 

Material Price Variance 1,300.00 

General Ledger 


To charge raw material account with standard cost of materials 
purchased and establish purchase price variance. 

( 2 ) 

Work in Process — Department A (110 X $30) $ 3,300.00 

Work in Process — Department B (105 X $48) 5,040.00 

Stores . 

To charge product for standard quantity of materials called for 
on production schedules at standard cost: 

M-l: IlOx 5 X$ 2 $1,100.00 

M-2:110X 2X$10 2,200.00 $ 3,300.00 

M-3 : 105 X 12 X $ 4 5,040.00 

$ 8.340.00 
(3) 

Material Usage Variance $ 90.00 

Stores 

To charge excess material issued to variance at standard cost: 

M-l : 20 X $ 2 $ 40.00 

M-2: 5x$10 50.00 $ 90.00 


(4) 

Factory Payroll $ 9,635.00 

General Ledger 

To record actual payroll. 

(5a) 

Work in Process — Department A $ 3,307.50 

Work in Process — Department B 1,428.00 

Total Direct Labor Variance 174.50 

Factory Payroll 


To charge product with direct labor at standard and set up 


total variance (Figure 111). 

(5b) 

Direct Labor Time Variance $ 174.00 

Direct Labor Rate Variance .50 

Total Direct Labor Variance .... 


X VTkCiA T CAA ACAAAV^V • • • « 

To analyze total variance into its components (Figure 111). 


$ 7,796.00 


$28,300.00 


$ 8,340.00 


$ 90.00 


$ 9,635.00 


$ 4,910.00 


$ 174.50 
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( 6 ) 

Work in Process — Department A $ 4,725.00 

Work in Process — Department B 4,000.00 

Applied Manufacturing Overhead 

To charge production at standard rate (Figure 112). 


(7) 

Manufacturing Overhead — Actual . . 

Factory Payroll 

Supplies Inventory 

General Ledger 

To record actual direct departmental expenses incurred includ- 
ing supervision, other indirect labor, and supplies consumed 
(see Figure 110). 

( 8 ) 

Work in Process — Department B . . . 

Work in Process — Department A 


To record transfer of 105 product units at standard 

cost (from 

standard cost card. Figure 108) : 



Material M-1 

$10.00 


M-2 

20.00 

$ 30.00 

Labor Operation 1 

. . $ 7.50 


Labor Operation 2 

24.00 

31.50 

Overhead Operation 1 . ... 

$11.25 


Overhead Operation 2 . ... 

. . 33.75 

45.00 

Total 


$ 106.50 

Number of units . . 


105 

Total cost ... .... 


$11,182.50 


$ 9,185.00 


$11,182.50 


(9) 

Finished Goods $17,788.00 

Work in Process — Department B 
To record transfer of 80 product units to finished stock at 
standard cost: 

80 X $222.35= .. , $17,788.00 


( 10 ) 

Cost of Sales ... $15,564.50 

Finished Goods 

To record standard cost of 70 units sold : 

70 X $222.35 = $15,564.50 

( 11 ) 

Applied Manufacturing Overhead $ 8,725.00 

Total Manufacturing Overhead Variance 493.00 

Manufacturing Overhead — Actual 


To close and establish total underapplied expense. See Figure 

no. 

( 12 ) 

Manufacturing Overhead Capacity Variance $ 477.50 

Manufacturing Overhead Efficiency Variance 212.25 

Manufacturing Overhead Budget Variance 
Total Manufacturing Overhead Variance . . 

To analyze manufacturing overhead variances (see Figure 112). 


$ 8,725.00 


$ 4,725.00 
610 00 
3,850.00 


$11,182.50 


$17,788.00 


$15,564.50 


$ 9,218.00 


$ 196.75 

493.00 
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Figure 112. Manufacturing Overhead Analysis 
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CLOSING ENTRIES 


(13) 

Manufacturing Overhead— Actual $ 33.00 

General Ledger . $ 33.00 

To close balance in manufacturing overhead representing vari- 
ance in Power account. 

(14) 

General Ledger (Profit and Loss) $ 2,057.50 

Manufacturing Overhead Budget Variance . . 196.75 

Manufacturing Overhead Capacity Variance $ 477.50 

Manufacturing Overhead Efficiency Variance 212.25 

Material Price Variance ... L300.00 

Material Use Variance 90.00 

Direct Labor Time Variance .... 174.00 

Direct Labor Rate Variance .50 

To close. 

(15) 

General Ledger (Profit and Loss) ... $15,564.50 

Cost of Sales $15,564.50 

To close. 


LEDGER ACCOUNTS 
(Current Standards) 

STORES 


Balance 

. (la) 

$ 3,200.00 

Work in Process 

(2) 

$ 8,340.00 

Purchases 

.. (lb) 

27,000.00 

Usage Variance 

(3) 

90.00 




Balance . . . . 


21,770.00 



$30,200.00 



$30,200.00 


WORK IN 

PROCESS— DEPARTMENT A 



Balance 

(la) 

$ 600.00 

Department B 

(8) 

$11,182.50 

Stores 

(2) 

3,300.00 

Balance . . 


750.00 

Direct Labor 

(5a) 

3,307.50 




Applied Overhead 

(6) 

4,725.00 






$11,932.50 



$11,932.50 


WORK IN 

PROCESS— DEPARTMENT B 




Balance 

(la) 

$ 772.50 

Finished Goods 

(9) $17,788.00 

Stores 

.(2) 

5,040.00 

Balance 

4,635.00 

Direct Labor . . 

(5a) 

1,428.00 



Applied Overhead 

(6) 

4,000.00 



Department A 

...(8) 

11,182.50 





$22,423.00 


$22,423.00 
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FINISHED GOODS 


Balance (la) $ 2,223.50 Cost of Sales (10) $15,564.50 

Department B . (9) 17,788.00 Balance 4,447.00 

$20,011.50 $20,011.50 

COST OF SALES 

Finished Goods .. .. (10) $15,564.50 j General Ledger (15) $15,564.50 

MANUFACTURING OVERHEAD— ACTUAL 


Sundries (7) $ 9,185.00 To close (11) $ 9,218.00 

General Ledger (13) 33.00 

$ 9,218 00 $ 9,218.00 

FACTORY PAYROLL 


General Ledger (4) $ 9,635.00 Work in Process (5a) $ 4,910.00 

Manufacturing Overhead — 

Actual (7) 4,725.00 

$ 9,635.00 $ 9,635.00 

APPLIED MANUFACTURING OVERHEAD 


Manufacturing Overhead — 

Actual (11) $ 8,725.00 Work in Process .. (6) $ 8,725.00 

SUPPLIES INVENTORY 


Balance (la) $ 1,000.00 Mfg. Overhead — Actual (7) $ 610.00 

Balance 390.00 

$ 1 , 000.00 $ 1 , 000.00 

MATERIAL PRICE VARIANCE 


General Ledger (lb) $ 1,300.00 j General Ledger (14) $ 1,300.00 

MATERIAL USE VARIANCE 


Stores (3) $ 90.00 | General Ledger .... (14) $ 90.00 

TOTAL DIRECT LABOR VARIANCE 


Work in Process (5a) $ 174.50 j Sundries (5b) $ 174.50 

DIRECT LABOR TIME VARIANCE 


Total D. L. Variance . . . (5b) $ 174.00 General Ledger . ... (14) $ 174.00 
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DIRECT LABOR RATE VARIANCE 


Total D. L. Variance ... (5b) $ .50 


(General Ledger (14) $ .50 


TOTAL MANUFACTURING OVERHEAD VARIANCE 


Manufacturing Overhead — 

Actual (11) $ 493.00 


Sundries (12) $ 493.00 


MANUFACTURING OVERHEAD EFFICIENCY VARIANCE 


Sundries 

(12) 

$ 212.25 

General Ledger 

(14) 

$ 212.25 

MANUFACTURING OVERHEAD CAPACITY VARIANCE 


Sundries 

..(12) 

$ 477.50 

General Ledger 

(14) 

$ 477.50 

MANUFACTURING OVERHEAD BUDGET VARIANCE 


General Ledger 

...(14) 

$ 196.75 

Total Variance 

(12) 

$ 196.75 



GENERAL LEDGER 



Sundry Variances 

(14) 

$ 2,057.50 1 

Balance 

(la) 

$ 7,796.00 

Cost of Sales 

(15) 

15,564.50 

Stores, etc. 

(lb) 

28,300.00 

Balance 


31,992.00 

Factory Payroll 

(4) 

9,635.00 




Manufacturing Overhead 

— 





Actual 

(7) 

3,850.00 




Manufacturing Overhead 






Actual 

(13) 

33.00 



$49,614.00 



$49,614.00 


In the general ledger the Profit and Loss account will appear as 
follows : 

PROFIT AND LOSS 


Cost of Sales ... 

$15,564.50 

Sales 

$24,500.00 

Variances: 


Variances: 


Material Price 

1,300.00 

Manufacturing Overhead 


Material Usage . . 

90.00 

Budget 

196.75 

Direct Labor Time . 

174.00 

Power Plant 

33.00 

Direct Labor Rate 

Manufacturing Overhead 

.50 



Capacity 

Manufacturing Overhead 

477.50 



Efficiency 

212.25 



Operating Expenses 

3,000.00 



Net Profit 

3,911.00 




$24,729.75 


$24,729.75 
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FACTORY LEDGER 
TRIAL BALANCE, JANUARY 31, 19— 


Preclosing Postclosing 



Dr. 

Cr. 

Dr. 

Cr. 

Stores 

$21,770.00 


$21,770.00 


Supplies Inventory 

390.00 


390.00 


Work in Process — Department A . 

750.00 


750.00 


Work in Process — Department B 

4,635.00 


4,635.00 


Finished Goods 

4,447.00 


4,447.00 


Cost of Sales 

15,564.50 




Manufacturing Overhead — Actual 
Material Price Variance 

1,300.00 

$ 33.00 



Material Use Variance . 

90.00 




Direct Labor Time Variance 

174.00 




Direct Labor Rate Variance 
Manufacturing Overhead Efficiency 

.50 




Variance 

Manufacturing Overhead Capacity 

212.25 




Variance 

Manufacturing Overhead Budget Vari- 

477.50 




ance .... 


196.75 



General Ledger . 


49,581.00 


$31,992.00 


$49,810.75 

$49,810 75 

$31,992 00 

$31,992.00 


Service Department Variances. Special comment is in order con- 
cerning service department variances. The service departments too 
require some determination of their efficiency. Accordingly they may be 
handled in a variety of ways of which only two are pertinent here : 

1. Distribute actual costs of service departments 

2. Distribute the fixed and variable costs of service departments on 
different bases 

As to the first method, this would mean (Figure 110) that actual 
costs of $2,325 are spread over 97,000 kwh, that is, at a rate of $.02397 
per kwh. This method is often used in practice. Since it leaves no 
balance in the service department accounts, any variances that may 
arise in the latter are thus automatically shifted to the producing de- 
partments. 

Under the second method, service departments, like producing depart- 
ments, are analyzed into their fixed and variable components at standard 
capacity (Figure 109). The fixed total is then distributed to the pro- 
ducing departments in proportion to their standard capacities. This is 
on the theory that the producing departments are responsible for the 
size (i.e., the capacity) of the service departments. Thus, in Figure 
110, Departments A and B are charged $300 and $700 respectively, 
based on their demand for power at standard capacity. The variable 
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charges are distributed in proportion to the actual consumption, but 
at the standard variable rate. The latter, as determined from Figure 
109, is $.014 per kwh. The net result is that all fixed charges are shifted 
to the producing departments and will show up in the capacity variances 
of those departments. Moreover, because the producing departments 
are charged at standard rates for variable service department expenses, 
this leaves balances in service department accounts representing con- 
trollable or budget variances. It need hardly be added that although the 
illustration used in the demonstration problem is that of a power depart- 
ment, the same principles would apply in the case of all service depart- 
ments. 


PROFIT AND LOSS STATEMENT 

For thk Month Ended January 31, 19 — 


(Current Standards) 


Sales 

Cost of Sales 
Direct Material 
Direct Labor ... 

Manufacturing Overhead 
Current Manufacturing Charges 
Work in Process, January 1, 19 — 

Total Work in Process Handled 
Less : Work in Process, January 31, 19 — 
Cost of Production ' . . . . 

Finished Goods, January 1, 19 — 

Total Goods Available for Sale 

Less : Finished Goods, January 31, 19 — 


Cost of Sales (at standard) . . 

Cost of Sales (at normal) 

Less : Overapplied Overhead Variances 

Material Price Variance $1,300.00 

Material Usage Variance ... 90.00 

Direct Labor Time Variance .... 174.00 

Direct Labor Rate Variance . . .50 

Manufacturing Overhead Efficiency Variance 212.25 

Manufacturing Overhead Capacity Variance , 477.50 

Total Unfavorable Variances , ... $2,254.25 

Less : Manufacturing Overhead Budget Variance $ 196.75 

Power Plant Variance 33.00 

Total Favorable Variances $ 229.75 


Net Unfavorable Variances 


Cost of Sales (actual) 

Gross Profit 

Operating Expenses . . 


$24,500.00 


$ 8,340.00 

4.735.50 

8.725.00 
$21,800.50 

1.372.50 
$23,173.00 

5.385.00 
$17,788.00 

2.223.50 
$20,011.50 

4.447.00 

$15,564.50 


2,024.50 

17,589.00 
$ 6,911.00 
3,000.00 


Net Income 


$ 3,911.00 
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Assets 

Accounts Receivable 

Raw Materials 

Supplies Inventory 
Work in Process . . 
Finished Goods 

Total Assets 

Liabilities 

Accounts Payable , . 
Payroll Accrued . . 

Total Liabilities 

Net Worth 

Capital, January 1, 19 — 
Net profit for January . . 
Total Net Worth 


BALANCE SHEET 
January 31, 19—- 
(Current Standards) 


$24,500.00 

21,770.00* 

390.00 

5,385.00* 

4,447.00* 

$56,492.00 


$35,150.00** 

9,635.00 

44,785.00 


$ 7,796.00 

3,911.00 

$11,707.00 


* At standard cost. 

*♦ Made up of liabilities for; 

Stores $28,300.00 

Manufacturing Overhead 3,850,00 

Operating Expenses 3,000.00 $35,150.00 


QUESTIONS 

1. Outline two possible methods of handling material price variances under 
current standards. 

2. How are the three manufacturing overhead variances determined ? 

3. Are variances parts of total cost ? Explain. 

4. a) What basis is used for valuing inventories under a current standard 

cost system? 

b) Discuss its acceptability for financial accounting reporting. 

5. Set forth a method for determining service department variances so that 
effective control of their operation is available to management. 

6. A manufacturer who had installed in 1940 a standard cost accounting 
system, established standards at approximate December, 1939, actual 
costs. A steadily increasing output from 1942 to 1945 progressively 
lowered the actual costs and in September, 1945, they were considerably 
less than the 1939 standards. Discuss the advisability of downward 
revision of the standards. 

7. Discuss the advisability of changing standards because of significant 
increases in price levels. 

8. Compare the operation of the Work in Process account under a current 
standard system with Work in Process under an estimated cost system. 
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9. Comment on the following statement : “Where actual costs differ from 
estimated costs, the estimates are assumed to be wrong; when actual 
costs differ from standards, the actual costs are assumed to be wrong/' 

10. List five items entering into the cost of a manufactured product, the 
treatment of which in an “actual" cost system might differ in a “stand- 
ard" method of determining costs and briefly describe how the amounts 
by which the actual costs vary from standard are treated. 

11. A manufacturer of automobile accessories produces 20 items. The com- 
pany has been operating under a job order system, but now wishes to 
develop standard costs and to use these standard costs to improve cost 
control and accounting methods. 

a) Outline the procedure necessary to introduce standard costs. 

b) Describe the operation of the cost accounts when standard costs are 
in use. 

c) List the advantages which the company should gain from the change. 



chapter 20 


OPERATION OF STANDARD COSTS— 
MEASUREMENT STANDARDS 


Characteristics of Measurement Standards. An entirely different 
system from the one demonstrated in the previous chapter is presented 
by the so-called measurement standards. These, too, are known by dif- 
ferent names, such as basic standards or yardstick standards. These 
standards are permanent and are changed only for changes in specifica- 
tions and technology. They way be changed for substantial changes in 
price levels, although that is not required. The theory behind measure- 
ment standards is that prices for goods or services purchased are largely 
beyond the control of an individual enterprise and it therefore makes no 
difference whether the price incorporated in the standard is current or 
ten years old. The only effect of an old standard probably is to increase 
the size of the price variance ; since, however, all that the cost account- 
ant is after is to discover relative efficiency in the use of materials and 
labor, the price base used is immaterial. 

“Under the concept of standard costs purely as measures or yard- 
sticks, the standard cost of an article is in no respect a ‘cost’ ; it is only 
an initial formula, expressed in a denomination of standard dollars and 
requiring adjustment by correction factors before use for costing pur- 
poses.” ^ Thus for estimating purposes, in submitting quotations, the 
measurement standards can be adjusted to reflect current conditions by 
applying cost ratios in the form of index numbers to the standards for 
materials, labor, and manufacturing overhead. For purposes of inven- 
tory valuation or recording production costs the measurement standards 
are adjusted by an index reflecting the cost ratio between actual and 
standard recorded costs. For judging effectiveness of performance, i.e., 
for cost control purposes, the measurement standards may be adjusted 
for expected changes. All these adjustments are in the nature of memo- 
randum items ; the basic or measurement standard remains unchanged 
on the standard cost sheet. 

1 Eric A. Camman, Basic Standard Costs (New York: American Institute Publishing Co., 
Inc., 1932), p. 40. 
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Comparison of the Two Systems. For a clearer understanding of 
the two systems, they may be compared with respect to the following 
points : 

1. Establishment of physical and cost standards 

2. Comparability of results for successive periods 

3. Obtaining variances 

4. Mechanics of bookkeeping 

5. Inventory valuation 

Establtsttmknt of physical and cost standards. There is, in 
point of fact, no difference between the two methods concerning the set- 
ting of physical standards initially. The same care and effort go into 
the makeup of physical standards under either system. In converting 
these into standard costs, however, a notable difference appears. For 
current standards the prices expected to prevail during the forthcoming 
period for which standards are set are generally used. For measure- 
ment standards the prices used are ordinarily those prevailing at the time 
the standards are set ; but, as already stated, these prices are fairly per- 
manent. Current standards are expected to hold usually for a period 
of one year. If, as so often happens, the pressure of other duties makes 
it impossible to change all the standards that need changing, the result 
is a series of standards that are neither current nor of the measurement 
type. In the latter, of course, the standards need not be changed at all 
except as noted earlier. 

Comparability of results. From the point of view of frequency 
of revision, each system has its advantages and disadvantages. Current 
standards make possible the comparison of actual results against current, 
and hence attainable, standards. They make it impossible, or at least 
fairly difficult, to compare fluctuating actual costs of different periods 
with standards which themselves fluctuate. Under measurement stand- 
ards, actual costs are easily compared against fixed standards for suc- 
cessive periods ; it is therefore possible to measure the trends of the 
ratios of actual costs to standard over long periods of time. But what 
of measuring current performance? This may be accomplished rather 
easily under the measurement standard system. It is necessary only to 
introduce a ratio or index number showing the prices expected to prevail 
for the coming period. By this means it is possible to measure current 
effectiveness as under the current system without, however, having to 
change the standard cost sheets. At the same time trends can be noted 
as explained above. 

Obtaining variances. The above statements may most easily be 
tested by some figures. For example, assume the following data regard- 
ing labor costs : 
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Current standard labor rates $1.50 per hour 

Measurement standard labor rates $1.20 

Actual rates $1.60 ** “ 

Standard hours in product 1,000 

Actual hours consumed 950 


In the case of current standards the resulting costs and variances 
appear as follows : 


(1) Standard hours X standard rate $1,500.00 

(2) Actual hours X standard rate 1,425.00 

(3) Actual hours X actual rate 1,520.00 

(4) Total variance: (1) — (3) .. — $20.00 

(5) Time variance: (1) — (2) + $75.00 

(6) Rate variance: (2) — (3) — 95.00 

- $ 20.00 


If measurement standards are used, the cost accountant at the begin- 
ning of the year makes note of the fact that labor rates are expected to 
rise to $1.50. Thus the ratio of expected costs for the current period 
to the measurement standard is 125 (i.e., $1.50-4- $1.20). At the end 
of the year he notes three facts : 

(1) The index of actual to measurement standard: $1.60 $1.20 133.33 

(2) The index of actual to current (i.e., expected) standard : $1.60 $1.50 106.67 

(3) The labor efficiency index : 950 hrs. 1,000 hrs. . 95 

It is now possible to compute other cost ratios and variances from meas- 
urement standards as well as variances from current standards. 

Cost ratios and variances from measurement standards. 

(1) Charge to work in process at measurement standard: 1,000 X $1.20 . . $1,200.00 


(2) Charge to work in process at actual cost: 950 X $1.60 $1,520.00 

A/U* 

(3) Total cost ratio : $1,520 $1,200 126.67 

(4) Labor time ratio (see above) 95 

(5) Labor rate ratio (see above) . . 133.33j<3 

Ratio of actual to measurement standard. 


It may be seen at once that labor bettered normal performance by 5% 
(i.e., 100% — 95%) but that the company paid 33j^% above the basic 
or measurement standard rate. To translate these ratios into dollar 
amounts, it is only necessary to multiply these percentages by the base 
used in arriving at them. 

(6) Total cost variance: 26.67% X $1,200 ... — $320.00 

(7) Labor time variance: 5% X $1,200 . -f $ 60.00 

(8) Labor rate variance ; 33J4% X $1.20 X 950 hrs. = 33j^% X $1,140 - 380.00 

- $320.00 
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Calculations (6), (7), and (8) above have been carried out merely 
to show that the variances can be computed from the cost ratios. Ac- 
tually this is a clumsy method. Anyone interested in the dollar variances 
can obtain them more directly, as follows : 

Total cost variance: $1,200 — $1,520 . . — $320.00 

Labor time variance: 50 hrs. less than standard at $1.20 + 60.00 

Labor rate variance: $.40 (in excess of measurement standard) X 950 hrs. — 380.00 

- $320.00 


Cost ratios and variances from expected standards. 


(1) Labor time ratio (see above) ... 95 

(2) Labor rate ratio (see above) 106.67 

A/C* 

(3) Total cost ratio: 106.67 x 95 101 . 33 ]^** 

* Ratio of actual to current standard. 

** This can also be computed from dollar amounts* 

CharRC to work in process at expected standard: 1,000 X$1.20X12S% . $1,500.00 

Actual cost* 050 X $1.60 1,520.00 

Ratio of actual to standard: $1,520 ~ $1,500 .... 101.3314 


In this case it is evident that labor efficiency is the same as in the 
previous calculation, but the rate variance is only 6.67% above standard 
because it is measured against a higher base. These variances may again 
be translated into dollar amounts : 


(4) Total cost variance: 1.3334 X $1,200 X 125% — $20 00 

(5) Labor time variance: 5% X $1,200 X 125% + $75.00 

(6) Labor rate variance: 6.67% X $1.50 X 950 hrs. . — 95.00 

- $ 20.00 


Note that these figures are exactly the same as those obtained under 
the current standard system. This is because the measurement stand- 
ards were adjusted to reflect current conditions. However, by com- 
paring the last two methods, it may be seen that though the labor time 
index is the same in both cases (95%), the dollar amounts differ be- 
cause in one case the percentage is applied to measurement dollars, in 
the other to current dollars. These two can easily be reconciled by 
multiplying the time variance obtained from measurement standards by 
the index of expected labor rates: 

5% of $1,200 = $60.00 
$60 X 125% =$75.00 

The latter figure agrees with the results in the preceding paragraph. 
In fact, the quickest way to obtain it is evidently to take the variance 
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obtained in the first method and adjust it for the expected change in rates. 

To summarize, the variances okained under measurement standards 
may be the same as those obtained under the current standard system, 
if the former are adjusted through the application of an appropriate 
index number in order to reflect current price levels. However, under 
current standards the variances are incorporated in the accounts whereas 
under measurement standards they must be separately calculated and do 
not appear in the accounts except in the form of over- or underapplied ex- 
pense. 

Mechanics of bookkeeping. The distinctive feature of the meas- 
urement standard system is that the cost controls are debited and credited 
at both actual and standard costs. The procedure is to charge Stores at 
actual and standard costs, obtained, respectively, from invoices and 
standard cost sheets. A ratio of actual to standard costs is then obtained 
from the debit totals of the account. Material issues are credited to 
Stores at measurement standards. They are converted to actual costs 
by multiplying the standard cost by the ratio obtained on the contra side. 
Both actual and standard costs are thus credited to Stores. 

The same procedure is followed in Work in Process and Finished 
Goods. The debit sides yield cost ratios or indexes obtained from the 
usual source documents. Transfers from Work in Process to Finished 
Goods and from Finished Goods to Cost of Sales are made at measure- 
ment standard and at actual costs, the latter being obtained by multiply- 
ing the standard by the appropriate cost ratio. 

It must be understood that the financial accounts are kept in the con- 
ventional manner. In addition it is necessary to introduce a new ac- 
count called Standard Balance Control. This account makes possible 
the preparation of a four-column trial balance at actual and at standard. 
It is an offsetting or balancing account used whenever no other account 
can take an offsetting debit or credit. In the preparation of the financial 
statements it is simply omitted. On the factory ledger, the balance of 
the account represents the sum of the balances in the inventory con- 
trolling accounts. 

Inventory valuation. The reason the Standard Balance Control 
may be omitted from the statements without disturbing their equilibrium 
is that the inventories appear at actual costs. In short, all standards 
disappear from the statements, except for the standard overhead which 
has been incorporated in the inventories. This implies naturally that 
inventories appear in the statements at actual cost. The word '‘actual,'^ 
however, does not convey the real meaning. A more accurate descrip- 
tion would be that inventories are valued at “computed actual” costs. 
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These values are arrived at, as was seen above, by multiplying the stand- 
ard value by the appropriate cost index. 

It is at this point that the difficulty of the system appears. For ex- 
ample, the Stores account may control many thousands of items appear- 
ing on stock ledger cards. Many of these items exhibit different types 
of price behavior. Some move up 5% while others move up 10% in 
price and still others decline in price at varying percentages. The effect 
of the index in converting standard to actual costs is to average out the 
fluctuations over all materials issued. The suggestion has been made, 
therefore, that materials be grouped according to similarity of price 
behavior; that separate material controls, for example, be established 
for all materials that have increased 5% in price, another control for 
those showing price increases of from 5% to 10%, etc. The same prin- 
ciple of grouping would apply to items showing price declines. Un- 
doubtedly this scheme increases the accuracy of the computed actual 
costs, but it also complicates the bookkeeping procedure, especially if 
some of the items within a group begin to show different price tendencies 
from the other items in the same group. This would require a regroup- 
ing of materials with all the attendant nuisance. 

Illustration of Measurement Standard Cost System. In the suc- 
ceeding pages the same set of transactions used to illustrate current 
standard cost keeping is applied to measurement standard technique. 
The standards used are the same in both cases, although after the first 
year of operations there arc likely to be divergences between the two. 
In the illustrations given, the entries at actual and at standard cost have 
been separated (Entries lb and Ic, 3a and b, 5a and b, 6a and b, 8a 
and b, 9a and b). In each case, a compound entry could, of course, be 
made to record both actual and standard costs. 

Work in Process Treatment. It should be noted that only two 
work in process accounts are kept, one for each department. Since each 
account is charged for material, labor, and overhead and only one cost 
ratio is obtained for each account, a certain amount of averaging takes 
place and to that extent limits the validity of the resulting cost ratios. 
The remedy is to subdivide each work in process account into appro- 
priate elements. But this would mean six accounts for the two depart- 
ments, thirty if there were ten producing departments. A point is ob- 
viously reached where the results are not worth the clerical effort re- 
quired to produce them. 

A common method often used in practice is to classify products into 
groups with a work in process account and variance accounts for 
each group. 
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One further comment is necessary in connection with Entries (3a) 
and (3c). These cover the excess material requisition which is charged 
to Work in Process at actual cost only, the standard charge being made 
to Standard Balance Control. 

Treatment of Manufacturing Overhead. Under measurement 
standards this involves three sets of entries: 

1. A charge to work in process for the standard hours in the product 
at the standard rate, the offsetting credit being Standard Balance 
Control 

2. A charge to work in process for the actual hours at the standard 
rate, the offsetting credit being Applied Manufacturing Overhead 

3. A charge to Manufacturing Overhead — Actual, obtained from the 
customary sources 

Note that at no time is Work in Process charged for actual expenses, not 
even in the actual cost column. 

In Entry (7b), service department expenses have been distributed 
exactly as in Entry (7b) for current standards and for the same reason. 
Unabsorbed overhead balances (difference between actual and applied 
expenses) are closed into Profit and Loss as shown by the Profit and 
Loss account in the general ledger. If preferred, these overhead bal- 
ances may be deferred or they can be distributed to inventories and cost 
of sales, for the use of measurement standard costs need not alter the 
company’s practice in this respect. 

Standard Balance Control. This account, as already stated, is purely 
a balancing account. In the trial balance it appears at $31,602. It is 
immediately apparent that this represents the standard cost of all inven- 
tories except the supplies inventory which is kept at actual cost. 

Ledger Accounts. In order to avoid excessive arithmetic, the cost 
ratios are computed to two decimals only. Since this involves some in- 
accuracy, the cost transfers are computed to the nearest dollar. Con- 
sequently the inventories at the end, in the actual cost column, are best 
obtained by direct subtraction rather than by the application of the cost 
ratio to the standard. Thus in the Stores account, the computed actual 
cost of the closing inventory is $22,564 which is the amount necessary 
to bring the actual cost columns in the account into agreement. The 
cost index used was 103.64; in order to produce the above actual cost 
an index of 103.6425 would have to be used. 



JOURNAL ENTRIES 
(Measurement Standards) 


(la) Dr. 

Stores $ 3.000.00 

Supplies Inventory . . 1,000.00 

Work in Process — Department A 625.00 

Work in Process — Department B 750.00 

Finished Goods ... 2,100.00 

General Ledger 
Standard Balance Control 
To record opening inventories at actual and 
at standard costs. The balances arc carried 
to the General Ledger at actual cost and to 
Standard Balance at standard cost. 

(lb) 

Stores $28,300.00 

General Ledger 

To charge raw material account at actual 
cost of purchases. 

(l c) 

Stores 

Standard Balance Control 
To charge raw material account at standard 
cost of purchases. 


$ 7,475.00 


Dr. 

$ 3,200.00 

600.00 

772.50 

2,223.50 


$28,300.00 


$2 7,000.00 


$ 6,796.00 


$27,000.00 


Work in Process — Department A ... 
Work in Process — Department B 
Stores 

To charge work in process at standard cost 
of standard quantity of material used. 

(3a) 

Standard Balance Control 
Stores 

To record issue of material to Department A 
in excess of standard. 

(3b) 

Work in Process — Department A 
Work in Process — Department B 
Stores 

To record charge to work in process at actual 
cost of standard quantity used (see Stores 
account) . 

Dept. A: $3,300 X 103.64 $3,420.00 

Dept. B: $5,040 X 103.64 ... 5,223.00 

$8,643.00 


$ 3,300.00 
5,040.00 


$ 8,340.00 


$ 3,420.00 
5,223.00 


$ 8,643.00 1 


(3c) 

-Department A 


Work in Process — Department A 
Stores 

To record actual cost of excess material 
issued to Department A (see Stores account) ; 
$90.00 X 103.64 = $93.00 

(4) 

Factory Payroll 

General Ledger 

To record actual payroll. 

(Sa) 

Work in Process — Department A 
Work in Process — Department B . . 
Factory Payroll 

To charge work in process for actual cost of 
direct labor. 


$ 9,635.00 


$ 3,242.00 

1,668 00 


$ 9,635.00 


$ 4,910.00 
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Actual Standard 


(Sb) 

Work in Process — Department A 

Work in Process — Department B 

Standard Balance Control 

To charRe work in process for standard cost 
of direct labor used. 

Dr. 

1 Cr. 

Dr. 

$ 3,307.50 
1,428.00 

Cr. 

$4,735.50 

(6a) 

Work in Process — Deiiartmcnt A 

Work in Process — Department B 

Applied Manufacturing Overhead 

To charge production for actual hours worked 
at standard rates: 

Dept. A: 2,110 hrs. X $2.25 = $4,747.50 

Dept. B: 890 hrs. X $5.00 = 4,450.00 

$ 4,747.50 
4,450.00 

$ 9,197.50 



$9,197.50 





<6b) 

Work in Process — Department A 

Work in Process — Department B 

Standard Balance Control 

To charge production for standard hours 
worked at standard rates: 

Dept. A: 105 units X 20 hrs. X 
$2.25 = $4,725.00 

Dept. B: 80 units X 10 hrs. X 
$5.00 = $4,000.00 



$ 4,725.00 
4,000.00 

$ 8,725.00 

1 

(7a) 

Manufacturing Overhead — Actual 

Factory l?ayroll 

Supplies Inventory 

General Ledger 

$ 9,185.00 

$ 4,725.00 
610 00 
3,850.00 



(7b) 

Manufacturing Overhead — Actual 

Manufacturing Overhead — Actual 

To record distribution of power cost on basis 
of fixed stand-by cost plus standard variable 
charge (see Figure 110). 

$ 2,358.00 

$ 2,358.00 



(8a) 

Work in Process — Department B 

Work in Process — Department A 
Transfer of 105 units at standard cost from 
Department A to Department B: 

Material $ 30.00 

Direct Labor 31.50 

Manufacturing Overhead 45 00 



$11,182.50 

$11,182.50 

$106.50 

105 X $106.S0 = $11, 182.50 





(8b) 

Work in Process — Department B 

Work in Process — Department A 

To record transfer of 105 units at actual cost 
obtained from cost ratio (see Work in Process 
account for Department A): 

$11,182.50 X 101.63 = $11,365.00 

$11,365.00 

$11,365.00 



(9a) 

Finished Goods 

Work in Process — Department B 

To transfer standard cost of SO units com- 
pleted by Department B: 

80 X $222.35 = $17,788.00 i 

i 1 

i 

$17,788.00 

$17,788.00 
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Standard 


(9b) 

Finished Goods 

Work in Process — Department B 

To transfer actual cost of 80 units completed 
by Department B (see Work in Process ac- 
count for Department B)- 

$17,788 X 104.61 = $18,608.00 

Dr. 

$18,608 00 

Cr. 

$18,608.00 

Dr. 

Cr. 

(lOa) 

Standard Balance Control 

Finished Goods 

To record shipment of 70 units at standard 
cost: 

70 X $222.35 = $15,564.50 



$15,564.50 

$15,564.50 

(lOb) 

Cost of Sales 

Finished Goods 

To record actual cost of sales of 70 units 
shipped (see Finished Goods account). 
$15,564.50 X 103.48 = $16,106.00 

$16,106 00 

$16,106.00 



(11) 

Applied Manufacturing Overhead 

Total Manufacturing Overhead Variance 
Manufacturing Overhead — Actual 

To close actual against applied overhead and 
record undcrapplied overhead. 

$ 9,197.50 

$ 12.50 

9,185.00 



(12) 

Total Manufacturing Overhead Variance 
General Ledger 

To close former account. 

$ 12.50 

$ 12.50 



(13) 

General Ledger (Profit and Loss) 

Cost of Sales 

To close. 

$16,106.00 

$16,106.00 




PRECLOSING TRIAL BALANCE 


Stores 

Supplies Inventory 

Work in Process — Department A 

Work in Process — Department B 

Finished Goods 

Cost of Sales 

Manufacturing Overhead — Actual 
Manufacturing Overhead — Applied 

General Ledger 

Standard Balance Control .... 

$22,564 00 
390 00 
762.50 

4.848.00 

4.602.00 
16,106 00 

9.185.00 

$ 9,197 50 
49,260.00 

$21,770.00 

750.00 

4.635.00 

4.447.00 

$31,602.00 


$58,457.50 

$58,457.50 

$31,602 00 

$31,602.00 

POSTCLOSING 

TRIAL BALANCE 



Stores 

Work in Process — Department A 

Work in Process — Department B 

Finished Goods 

Supplies Inventory 

General Ledger 

Standard Balance Control 

$22,564.00 

762.50 

4.848.00 

4.602.00 
390.00 

$33,166.50 

$21,770.00 
750 00 

4.635.00 

4.447.00 

$31,602.00 


$33,166.50 

$33,166.50 

$31,602.00 

$31,602.00 
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Figure 113. Material Cost Ratios and Variances 
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TOTAL MANUFACTURING OVERHEAD VARIANCE 


General Ledger (P&L) (12) $ 12.50 


Applied Manufacturing 
Overhead (11) $ 12.50 


PROFIT AND LOSS ACCOUNT 
(in General Ledger) 


Cost of Sales 

$16,106.00 

Sales 

$24,500.00 

Operating Expense 

3,000.00 

Overapplied Manufacturing 

Net Profit 

5,406.50 

Overhead 

12.50 


$24,512.50 


$24,512.50 


Cost Ratios. As explained earlier in the chapter, cost ratios are re- 
lated to each other by the following general formula : 

Total cost ratio =: Price ratio X Use ratio 


This means that if any two of these ratios are known, the third can be 
found directly : 


Price ratio = 


Total cost ratio 
Use ratio 


Use ratio = 


Total cost ratio 
Price ratio 


For example, in Figure 113 the total cost ratio is obtained by the usual 
formula. The material price ratio is already known from the Stores 
account and the material use ratio can therefore be quickly established 
by dividing the total cost ratio by the price ratio. 

Another point to be noted is the fact that cost ratios can frequently 
be computed on the basis of unit costs rather than total dollar amounts. 
They may even be computed from physical coefficients, such as hours, 
without any dollar value being involved. Figure 114 furnishes examples 
of both. The labor rate ratios can be computed directly by comparing 
the actual hourly rate with the standard hourly rate. The labor time 
ratio is most readily found by a comparison of the actual hours with the 
standard hours in the product. 

Figure 115 presents the overhead cost ratios and variances. Com- 
parison with the corresponding exhibit in Chapter 19 (Figure 112) re- 
veals the same variances in both cases except for the capacity variance. 
This is inevitable because of the difference in computing the charge to 
Work in Process. Under measurement standards the charge (in the 
actual cost column) represents the actual hours at the standard overhead 
rate ; in the case of current standards, the charge represents the standard 
hours at the standard rate. 
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PROFIT AND LOSS STATEMENT 

For the Month Ended January 31, 19 — 

(Measurement Standards) 

Sales 


Cost of Sales 

Direct Material $ 8,736.00 

Direct Labor 4,910.00 

Manufacturing Overhead . 9,197.50 

Current Manufacturing Charges . . ... $22,843.50 

Work in Process, January 1, 19 — . . 1,375.00 

Total Work in Process Handled $24,Il8.50 

Less: Work in Process, January 31, 19 — 5,610.50 

Cost of Production . ... $18,608.00 

Finished Goods, January 1, 19 — 2,100 00 

Total Finished Goods Available for Sale . . $20,708.00 

Less: Finished Goods, January 31, 19 — 4,602.00 

Cost of Sales (normal) $16,106 00 

Less : Overapplied Overhead . . 12.50 

Co.st of Sales (actual) 

Gross Profit 

Operating Expenses . 

Net Income 


BALANCE SHEET 
January 31, 19 — 
(Measurement Standards) 

Assets 

Accounts Receivable . 

Raw Materials 
Supplies Inventory 
Work in Process 
Finished Goods 
Total Assets 

Liabilities 
Accounts Payable 
Payroll Accrued 
Total Liabilities 

Net Worth 

Capital, January 1, 19 — 

Net Profit for January 


$24,500.00 

22,564.00* 

390.00 

5,610.50* 

4,602.00* 


$35,150.00** 

9,635.00 


$ 7,475.00 
5,406 50 


♦ At actual cost. 

** Made up of liabilities for: 

Stores $28,300.00 

Manufacturing Overhead ... . 3,850.00 

Operating Expenses 3,000.00 

$35,150.00 


$24,500.00 


16,093.50 
$ 8,406.50 
3,000.00 
$ 5,406.50 


$57,666.50 


$44,785.00 


$12,881.50 
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Comparison of Current and Measurement Standard Cost Systems. 

Because Work in Process is charged and credited at standard, the current 
standard cost method has, as its principal advantages, the promptness 
with which variances from standard costs are disclosed, simplicity and 
economy with which accounts are operated, and the ability to provide 
analysis of variances in as much detail as the management may desire. 
It is based primarily upon the theory that standard costs are real costs 
suitable for inclusion in the financial statements. It is, however, possible 
to close the variance accounts into Cost of Sales and inventories for the 
purpose of stating these items at actual cost, although distribution of 
variance balances is apt to be a rather rough estimate. The method of 
variance disposal does not, of course, affect the detailed assignment of 
responsil)ility for variances before the goods reach the finished stage. 
It is for the above reasons that this plan, with modifications to meet in- 
dividual plant requirements, is probably the most common. 

The measurement standard system provides essentially the same in- 
formation as the current standard plan, but has as its principal feature 
the use of percentages rather than amounts. In comparison with the 
current standard plan, it is not so effective in providing variance data 
with promptness because it is necessary to complete the entries and com- 
pute the ratios before actual performance can be compared with stand- 
ards. In contrast with the current standards plan this is based upon 
the theory that only actual costs should be carried into the financial 
statements and standard costs are accordingly cleared from the books as 
soon as they have served their purpose as aids to control of manufactur- 
ing operations. 

Against these advantages must be set certain limitations of the meas- 
urement standard system : 

1. It is more complex and thus more difficult to understand than the 
other method. 

2. While much labor can be saved by grouping items and computing 
such individual costs as may be desired by applying ratios to meas- 
urement standards, the real details are sacrificed in the process of 
of averaging which produces the ratios. Much care must be used 
in designing the system to avoid obscuring important differences in 
cost and emphasizing others of small consequence. In order to pre- 
serve these details a sufficiently large number of control accounts 
must be carried in the factory ledger. Here again it is a question 
of the amount of detail desired. Every detail is available for control 
if desired, but some grouping must be done under any plan to con- 
dense the voluminous data into some intelligible form. 

3. The measurement standard plan may involve more clerical work 
than the current standard plan because parallel entries at both 
standard and actual cost must be made. 
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4. Since comparisons with measurement standards do not provide 
good measures of efficiency, it is necessary to use a second set of 
standards representing current performance. This double set of 
standards, each of which has a different meaning, may be confusing 
to those who use the figures and also involves a certain amount of 
additional work in setting the standards. 

QUESTIONS 

1. Compare measurement and current standards under conditions of 
rapidly changing price levels. 

2. Compare the bases for inventory valuation for material, labor, and 
manufacturing overhead in a job order system as against a measure- 
ment standard cost system. 

3. Explain the function of the Standard Balancing Control account in a 
system of measurement standards. 

4. Comment on the reality of costs derived from a system of measurement 
standards wherever ratios are applied to standard costs to give actual 

COvStS. 

5. Contrast the recording of variances in the accounts under a system of 
measurement standards and current standards. 

6. Compare the two standard cost systems with respect to evaluation of 
costs over successive i)eriods of time. 

7. Explain how measurement standards can be used to yield variance 
results identical with those produced by current standard variance 
analysis. 

8. What advantage is there in having separate work in process accounts 
for material, labor, and overhead under measurement standards? 

9. What are the purposes of cost ratios under a measurement standard 
system ? 

10. Assume the following data : 


Material X-10 — Actual quantity used 200 lbs. 

Standard allowed quantity . . 180 lbs. 

Actual unit cost $2.30 

Standard unit cost . . $2.50 


Find the total ratio, the material price ratio, and the material use ratio. 
Derive the dollar variances from these ratios. 
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BY-PRODUCTS AND JOINT 
PRODUCT COSTS 


Importance of Joint Costs in Industry. Joint costs occur under 
two different conditions : 

1. Joint overhead costs representing the cost of services which are to 
be apportioned to various departmental accounts 

2. Joint production costs where the processing of the raw material 
produces a variety of products 

It is the second of the above conditions which forms the scope of this 
chapter. 

One of the problems of the production engineer is the complete utili- 
zation of the raw material. An inevitable accompaniment of the pro- 
duction process is the appearance of waste and scrap. The trend of mod- 
ern production is all in the direction of the elimination of such waste 
and to obtain a 100^ yield from the raw material. Such yield may not 
be all in the form of one product, but the effort of management is directed 
toward obtaining 100% utility, if necessary through a variety of prod- 
ucts, each of which represents a commercially useful item. 

By-Products 

By-Product Defined. A by-product is an article of value incidental 
to the manufacture of the main product or else it may he made from 
waste material arising from such manufacture. A line is frequently 
drawn between by-products, waste, spoilage and scrap. Waste is that 
portion of basic raw material lost in processing, having no recovery 
value. Some companies have through research converted what was un- 
salable waste to a revenue yielding by-product. 

Spoilage is the defective portion of regular production having a value 
only recoverable through reprocessing. Scrap is the incidental residue 
from certain types of manufacture recoverable without further process- 
ing. The principal difference between scraj) and a by-product is one of 
degree of value. 
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Illustrations of By-Products. The following are typical examples 
of by-products : 

1. Cottonseed accompanying cotton. The seed was formerly thrown 
away or used only as fertilizer ; it is now the basis of a great oil and 
oil cake industry. 

2. The bagasse from the grinding of sugar cane, formerly a waste 
product, is now used to make wallboard. 

3. The molasses left as a residuum in the making of sugar, formerly 
wasted for the most part, is now the raw material for industrial 
alcohol. 

4. In the manufacture of coke, there are found such residuals as sul- 
])hate of ammonia, coal tar, benzol, and gas, plus many others, all 
of which can be considered as by-products. 

5. In the flour milling industry, the production of high-grade flour is 
accompanied by the production of low-grade flour, mill-feed and 
bran. 

6. In the dairy industry, the production of butter and cheese is accom- 
panied hy the production of buttermilk and whey. 

7. Packinghouse by-])roducts are of two kinds, edible and inedible. 
The edihle products prepared from hearts, livers, brains, ox tails, 
kidneys, sweetbreads, and tongues are obtained in the slaughter of 
livestock. The inedible products are subdivided into a number of 
representative classes. Hides, skins, and pelts are processed into 
leather, wool, curled hair, and other products; fats into tallows and 
greases ; glands into pharmaceutical products ; bones, blood, and 
scraps into animal feed, fertilizer material, and various other prod- 
ucts. 

Accounting for By-Products. There are several generally accepted 
methods of accounting for by-products : 

1. Net sales of by-products treated as “Other Income” on profit and 
loss .statement 

2. Total sales less total costs 

3. Total costs less revenue from sale of by-products 

4. Total costs less net yield from by-products 

Other Income Method. This procedure requires that net sales of 
by-products be closed to the profit and loss account. The formal profit 
and loss statement would classify these net sales as ‘'other income” or 
“miscellaneous income.” While this method can hardly be called a cost 
method, it is justified where the value of the by-product is relatively un- 
important, where the use of a more detailed method would entail ac- 
counting costs disproportionate to the benefits derived or where no 
clearly defined basis of separating the by-product from the main product 
exists. 
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Generally, no value is given to by-product inventories under this 
method. This results in an overstatement of major product inventories. 
Further, the absence of any method of inventory control of by-products 
may lead to losses due to fraud and mismanagement. An illustrative 
profit and loss statement for a situation employing this method follows 
(Figure 116) : 

Sales of main product (1,000 units at $10) 

Cost of sales 

Produced (1,200 units at $8) 

Less inventory of main product (200 units at cost, 1/6 of pro 
duction cost) 

Gross profit . 

Selling and administrative expense ... 

Operating income . .... 

Other income : 

By-product sales (1,000 units at $.60) 

Income for period 


♦ For purposes of illustration it is assumed that there is also a by-product inventory which 
would appear as a footnote to the balance sheet. 

Figure 116. Other Income Method 


. . . $ 10 , 000.00 
$9,600.00 

1,600.00 8,000.00 
$ 2,000.00 
500 00 

$ 1,500.00 

600.00 

. . $ 2 , 100 . 00 * 


Total Sales Less Total Cost. This is a mere modification of the 
other income method, the only diflference being the inclusion of sales of 
by-product with major product sales and the deduction of joint manu- 
facturing and other costs from the total revenue to derive net income 
(Figure 117). 


Sales of all products : 

1,000 units main product at $10 
1,000 units by-product at $.60 
Cost of sales (as in first illustration) 
Gross profit 

Selling and administrative expense . 
Net income for period . 


$10,000.00 
600.00 $10,600.00 
8,000.00 
$ 2,600.00 

500.00 

$ 2,100.0Qt 


t For purposes of illustration it is assumed that there is also a by-product inventory which 
would appear as a footnote to the balance sheet. 


Figure 117. Total Sales Less Total Cost Method 


Total Cost Less Revenue from Sale of By-Product. Here the 
proceeds from the sale of the by-product are treated as a reduction in the 
cost of the main product. This method is illustrated in Figure 118. 
The net income as indicated is different from that yielded in the previous 
two methods since the treatment of by-product sales results in a lower 
total cost of production and therefore a different base on which to cal- 
culate the inventory value of the main product. 
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$10,000.00 


Sales of main product (1,000 units at $10) 

Cost of sales : 

Produced (1,200 units at $8) $9,600.00 

Less by-product sales (1,000 units at $.60) ^0.00 

Net cost of major product $9 ,OOOlO() 

Less inventory major product (200 units at cost, 1/6 of net 
cost) 1,500.00 

Gross profit 

Selling and administrative expense 
Net profit 


7,500.00 
$ 2,500.00 
500.00 
$ 2 , 000 . 00 * 


♦ For purposes of illustration it is assumed that there is also a by-product inventory which 
would appear as a footnote to the balance sheet. 


Figure 118. Total Sales Less By-Product Revenue 


Total Costs Less Net Yield from By-Products. This method goes 
a step beyond the methods previously described. To understand it ref- 
erence is made to Figure 119. Up to a certain point all costs are in- 
curred jointly ; in the diagram this is represented by the line AB, After 
that point, separate costs may be quite easily determined for each prod- 
uct. These are called subsequent costs. The point of separation (5) 
is known as the split-oflf point. At this point the individual products 
emerge and are identified. The subsequent costs are incurred to make 
the respective products marketable. 

Subsequent Costs Main Product X 


Subsequent Costs By-Product Y 


Subsequent Costs By-Product Z 



Figure 119. Diagram of Joint and Individual Costs 

Under the method contemplated here, the cost of the sales of the main 
product takes into account the net yield from the residuals. The latter 
in turn is made up of the sum of sales and inventory values minus sub- 
sequent costs including a share of marketing and general administrative 
expenses. 

In Figure 120 it is assumed that the joint cost is $8,500, and the 
subsequent costs are $500 for the main product and $600 for the by- 
product. These figures make up the total production cost, which is 
therefore the same as in previous illustrations. Since the joint cost is 
charged entirely to the main product, the by-product inventory, when 
valued at cost, carries only subsequent costs. Thus the unit by-product 
inventory value is $600 divided by 2,500 units, or 24 cents. This is 
the figure used in valuing the inventory of the by-product in the illustra- 
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tion. Note that the by-product inventory in the illustration has been 
taken up on the books. 

Sales main product (1,000 units at $10) $10,000.00 


Cost of sales: 


Joint cost (charged to main product) (1,200 units) 
Subsequent costs main product (1,200 units) 

$8,500.00 
500 00 


Total charges to main product 

Less net yield from by-product (Schedule 1) 

$9,000.00 
280 00 


Net production cost of main product (1,200 units) 

Less inventory main product (200 units at cost) 

^720 00 
1,453.00 


Cost of sales main product 


7,267.00 

Gross profit 

Selling and administrative expenses 

Less amount allocated to by-product (Schedule 1) 

$ 500.00 
80.00 

$ 2,733.00 

420.00 

Net income 


$ 2,313.00 


Schedule 1 

Net Yield from By-Products 



By-product sales (1,000 units at $60) 

Subsequent cost to produce (2,500 units) 

By-product inventories (1,500 units at cost, $.24) 

$600.00 

$600.00 

. 360.00 240.00 

Gross yield of by-product 

Selling and administrative expenses 


$360.00 

80.00 

Net yield of by-product 


$280.00 


Fk.ure 120 Total Costs Less Net Yield from By-Products 


The beef-packing industry furnishes the most outstanding example 
of the use of the net yield on by-products to reduce the cost of the main 
product. Special interest attaches to by-product accounting in this in- 
dustry because of the great variety of products resulting from operations 
and the complexity of the processing. Figure 121 shows the net yield 
of by-products deducted from main product cost. 

The raw material purchased is the live animal; the major product is 
dressed beef ; by-products consist of hides, edible fats, and a variety of 
other edible and inedible items. By-product credits are arrived at as 
illustrated in Schedules 1, 2, and 3. Some figures are taken from actual 
weight or measurement of by-products produced from this particular 
lot, while other figures are estimated on the basis of normal experience. 
For example, the so-called ‘'green weight’^ of hides may be determined 
by actual weighing as the hides leave the killing floor, but the cured 
weight which is finally available for sale must be estimated on the basis 
of the past experience When the calculation has been completed, the 
net value of all by-product items is combined into one total and deducted 
from the aggregate expenditure previously recorded. The resultant net 
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cost is allocated to the major product, dressed beef. A further calcula- 
tion is necessary to convert cost per hundredweight alive into a cost per 
hundredweight dressed, due allowance being made for the initial yield 
of dressed beef and for subsequent losses which may take place due to 
shrinkage and trimming in coolers. This cost ultimately is measured 
against the selling value of dressed beef, to determine the profit or loss 
on the operation. 

Under the above procedure, profit or loss should appear only in the 
account for sales of dressed beef, since by-products have been set up on 
the books at a theoretical net recoverable value. As a matter of fact, 
the procedure does not lead to the elimination of all profit or loss on 
by-products, since many computations arc estimates and actual experi- 
ence often is somewhat different. For example, the net amount of each 
by-product recovered may be somewhat more or less than was esti- 
mated; the price at which it is finally sold may be above or below the 
]:)ricc used in the cost calculation, and the expense of processing may 
be greater or less than was anticipated. Thus the by-product accounts 
typically do contribute some additional profit or loss to the amount fig- 
ured on the major product. 


No. of head, 30. Total live weight, 33,360 lbs. Avg. live weight, 1,112 lbs. 
Grade, good steers. Bought from Q. Co. Date, March 27, 19 — . 



Weight, 

Total 

Cost per 


Lbs. 

Cost 

Cwt. Alive 

Livk Basis: 




Live cattle cost 

33,360 

$2,135.04 

$6.40 

Expenses : 




Killing and dressing (at $2.15 per head) 


64.50 

.19 

Cooler (at $.29 per cwt. dressed) 


56.30 

.17 

Total cost and expense 


$2,255 84 

$6.76 

By-product credits: 




Hides, Schedule 1 

2,160 

$ 121.15 

$ .36 

Fats, Schedule 2 

1,230 

42.62 

.13 

Other items, Schedule 3 

2,146 

90.35 

.27 

Total credits 

5,536 

$ 254 12 

$ 76 

Net cost 


$2,001 72 

$6.00 



Cost 




per Cwt. 

Yield 

Dressed Basis : 


Dressed 


Cost per cwt. dressed 

19,415 

$ 10.31 

58.2% 

Allowance for cooler trim, etc. 

155 

.08 

.5 

Total cost of salable beef 

19.260 

$ 10 39 

1 

57.7% 


Figure 121a. Detailed Cost Calculation in Meat-Packing Plant 
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HIDES Schedule 1 



Green 

Cured 




Weight, 

Weight, 

Price 


No. 

Lbs. 

Lbs. 

per Cwt. 

Value 

Heavy hides 20 

1,456 

1,194 

$ 8.25 

$ 98.51 

Heavy hides, branded 5 

364 

298 

6.75 

20.12 

Light hides 5 

340 

279 

7.25 

20 35 


2,if>d 

1,771 


$138.86 

Expense (1,771 lbs. cured weight at $1 per cwt) 



17.71 

Net value of hides on killing floor 




$121.15 


FATS 



Schedule 2 

Total fats (820 lbs. caul and ruffle fat plus esti- 




mated 410 lbs. addl. killing fats = 1,230 lbs. total 




weight of raw fats) 





ICstiniatcd yields < 





Oleo oil at 70% of raw fats 


861 

$ 5.75 

$ 49.51 

Tallow at 10% of raw fats 


123 

4.00 

4.92 



984 


$ 54.43 

Expense (984 lbs. rendered weight at $1.20 per 




cwt.) 




$ 11.81 

Net value of fats on killing floors 




$ 42 62 

MISCELLANEOUS BY-PRODUCTS 


Schedule 3 

Edible items : 





Tongues 


228 

$11.00 

$ 25.08 

Livers 


326 

12.50 

40.75 

Hearts . . . 


110 

4.00 

4.64 

Tails 


34 

10.00 

3.40 

Sweetbreads . . . 


14 

16.00 

2.24 

Brains 


25 

5.00 

1.25 

Head and cheek meat 


101 

3.00 

4.83 



904 


$ 82.19 

Expen.se (904 lbs. at $1. per cwt.) 




9.04 

Net value of edible items 




$ 73.15 

Inedible items : 





Bones, horns, and hoofs 


445 

$ 3.00 

$ 13.35 

Grease ... . . 


183 

2.50 

4.58 

Tankage 


614 

1.50 

9.21 



1,242 


$ 27.14 

Expense (1,242 lbs. at $.80 per cwt.) 




9.94 

Net value of inedible items 




$ 17.20 

Total miscellaneous by-products 




$ 90.35 


Figure 1216. Calculating By-Product Credits 
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Accounting for Joint Products 

Joint Products Defined. Joint products represent two or more prod- 
ucts separated in the course of a processing operation usually requiring 
further processing, each product being in such proportion that no single 
product can be designated as a major product. In the oil refining in- 
dustry, gasoline, fuel oil, lubricants, paraflin wax, coal tar, asphalt, and 
kerosene are all produced from crude petroleum. In the slaughter of 
hogs, the carcass is cut into hams, ribs, bellies, shoulders, loins, and 
butts. These are joint products. Where different grades of the same 
product are obtained, a problem of joint product cost accounting also 
exists. 

Methods of Joint Product Accounting. In joint product account- 
ing joint costs must be prorated and subsequent costs properly charged. 
Generally speaking, there are four basic methods of accounting for joint 
product costs up to the split-off point : 

1. Average unit cost 

2. Apportionment on the basis of some physical unit, such as weight, 
volume, linear measure, atomic weight, heat units, etc. 

3. Apportionment on the basis of the relative market values of the 
finished products 

4. Standard cost method 


Average Unit Cost Method. This method is in effect a simplified 
version of process cost accounting. Only total costs are figured and an 
average unit cost derived by dividing total production cost by the total 
number of units of all ])roducts yielded. Of course, this method can 
therefore be used only where the products are expressed in terms of the 
same units. The average is used for inventory pricing as well as appor- 
tionment of joint costs. In the latter case, each product is valued at the 
average cost in proportion to ejuantities produced. An example taken 
from the operations of a sawmill illustrates the method : 

1. Total production 2,500,000 ft. 

2. Total cost (joint) $53,000.00 

3. Average cost per 1,000 ft, (1) (2) $ 21.20 


This average is used to cost the various grades produced in propor- 
tion to their quantities : 



Quantities 

Produced 

Average Cost 

Value of 

Grades 

(ft.) 

per 1,000 Ft. 

Product 

First and second 

250,000 

$21.20 

$ 5,300.00 

No. 1 common 

1,250,000 

21.20 

26,500.00 

No. 2 common 

500,000 

21.20 

10,600.00 

No. 3 common 

500,000 

21.20 

10,600.00 


2,500,000 


$53,000.00 
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The method has been sanctioned by the Bureau of Internal Revenue 
in the following ruling: 

. . . Tobacco companies taking inventory on the monthly average cost method, 
no method more nearly approaching theoretical accuracy being possible, may con- 
tinue to use such method in reporting for income tax . . . 

Regulations 111, Section 29.22(c)-7, states: 

A taxpayer engaged in mining or manufacturing who by a single process or 
uniform series of processes derives a product of two or more kinds, sizes, or 
grades, the unit cost of which is substantially alike, and who in conformity to a 
recognized trade practice allocates an amount of cost to each kind, size, or grade 
of product, which in the aggregate will absorb the total cost of production, may, 
with the consent of the Commissioner, use such allocated cost as a basis for 
pricing inventories, provided such allocation bears a reasonable relation to the 
respective selling values* of the different kinds of product. 

The last quoted regulation seems to limit the applicability of the 
average cost method to those cases where the allocated costs bear a 
reasonable relationship to selling prices. A strict interpretation of the 
ruling would make it unworkable; unit costs being the same for each 
joint j)roduct, and the selling prices different, the relation of cost to sell- 
ing price obviously varies from product to product. 

The average cost method is not too popular, in spite of its simplicity. 
It may be used wherever different grades of the same product are turned 
out by a joint process, though few actually use it. 

Allocation of Joint Costs on Physical Unit Basis. Under this 
method, joint costs are distributed to products on the basis of some 
physical coefficient, i.e., the joint cost is broken up in proportion to the 
raw materials contained in each product. The method may be illustrated 
by reference to the manufacture of coke wherein the costs may be allo- 
cated in proportion to the weight of the various products. The weights 
of all the finished products are determined, per ton of coal, with the ex- 
ception of gas, which may be found by subtracting the totals of the other 
products from 2,000. This method is illustrated on page 424; on the 
assumption that a ton of coal costs $8. 

Allocation of Joint Costs on Basis of Selling Prices. The most 
widely used method of distributing joint costs is on the basis of the 
relative selling prices of the end products. Under this method each prod- 
uct is charged for whatever the traffic will bear, since the higher the 
market value, the greater the cost charged against the product. The 
technique is that of a weighted average, the selling price of each product 
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being multiplied by the quantity yielded to give a total market value 
of the particular product which is then related to the market value of 
all products. 

SCHEDULE SHOWING APPORTIONMENT OF MATERIAL COST 
VALUE TO EACH PRODUCT PER TON OF COAL 




Distribution 

Revised 



Yield in Lbs. 

of Waste to 

Weight 



of Recovered 

Recovered 

of Re- 

Material Cost 


Products per 

Products 

covered 

(Weight X 


Ton of Coal 

(lbs.) 

Products 

$.004) 

Coke . 

. 1,320.0 

69.47 

1,389.47 

$5.56 

Coal tar ... 

120.0 

6.32 

126.32 

.50 

Benzol 

21.9 

1.15 

23.05 

.09 

Sulphate of ammonia 

26.0 

1.37 

27.37 

.11 

Gas 

412.1 

21.69 

433.79 

1.74 

Waste (water) 

100.0 




Total 

2,000.0 

100.00 

2,000 00 

$8.00 

Cost per pound : $8 -J- 

2,000 



p04 


Fluctuations in the market value of any one or more of the end prod- 
ucts automatically change the apportionment of the joint costs, though 
actually it may cost no more to produce than before. As long as fluctua- 
tions in prices of the various products are synchronized (not necessarily 
in the amount, but in the rate of change) their respective costs remain 
constant. But with some products fairly stable, and others fluctuating, 
the method breaks down. 

Using the same example of lumber mill costs used for the average 
unit cost proration, the joint cost of $53,000 is distributed to the various 
grades on the basis of their respective market values as shown in the 
illustration which follows : 

MARKET VALUE METHOD OF JOINT COST APPORTIONMENT 



(1) 

(2) 

(3) 

(4) 

(5) 

(6) 



Market 


% of 


Cost 


Quantity 

Value 

Total 

Total 


per 


Produced 

per 

Market 

Market 

Prorated 

1,000 

Grades 

(ft.) 

1,000 Ft. 

Value 

Value 

Cost 

Ft. 

Firsts and seconds 

250,000 

$105.00 

$ 26,250 

17.6471 

$ 9,352.96 

$37.42 

No. 1 common 

1,250,000 

70.00 

87,500 

58.8235 

31,176.46 

24 94 

No. 2 common . 

500,000 

40,00 

20,000 

13.4454 

7,12606 

14.26 

No. 3 common 

500,000 

30.00 

15,000 

10.0840 

5,344.52 

10.68 


2.500.000 


$148,750 

100 00 

$53,000.00 



The same result may be obtained by eliminating column (4) above 
and instead obtaining the percent relationship between the joint cost and 
the total market value. This is shown on page 425 : 
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(1) 

(2) 

(3) 

(4) 


Quantity 


Total 

Prorated 


Produced 

Market Value 

Market 

Cost (3) 

Grades 

(ft.) 

per 1,000 Ft. 

Value 

X 35.63025% 

Firsts and seconds . 

250,000 

$105.00 

$ 26,250 

$ 9,352.94 

No. 1 common . . 

. 1,250,000 

70.00 

87,500 

31,176.47 

No. 2 common ... 

500,000 

40.00 

20,000 

7,126.05 

No. 3 common 

500,000 

30.00 

15,000 

5,344.54 


2,500,000 


$148,750 

$53,000.00 


Joint Cost Ratio = $53,000 $148,750 = 35.63025% 


A comparison of the gross profit obtained on each grade of lumber 
shows a rate of approximately 64.37%. This is the outstanding char- 
acteristic of the market value method : it stabilizes the gross profit rate 
by adjusting cost to market value. Under the average cost method the 
cost is kept constant, but the gross profit is allowed to vary. 

The selling price method is also used in distributing costs where dif- 
ferent grades of the same product are yielded from a given quantity of 
raw material. This can be illustrated by reference to the canning in- 
dustry. Assume in the canning of peas, a quantity of peas has been 
purchased on contract at a uniform price and that the processing opera- 
tion is uniform for all grades. The peas after shelling are graded for 
size, and are canned in lots according to grade. From the total cost 
and the total estimated sales value, it is possible to develop a cost per 
can for each grade which is proportionate to the selling price per can 
currently obtaining for that grade. Again, the effect is to produce a 
uniform gross margin on the sales of each grade. 

STATEMENT OF OPERATIONS FOR ONE MONTH 


Per 

Total Cwt. 

Cost of peas, contract (43,000 lbs. shelled) . $1,290.00 $ 3.00 

Expenses, receiving and handling: 

Receiving stations 627.10 1.46 

Trucking to cannery 136.80 .32 

Cost of peas at cannery .... $2,053.90 $ 4.78 

Expenses, canning 2,442.40 5.68 

Cost of peas in cans $4.496.30 $10.46 


Distribution of joint cost to grades: 

Sales 

Production Price 
Grade (No. of Cans) per Can 
1 . . 6,880 $.20 

2 . . 13,760 .16 

3 12,040 .13 

4 . . . 1,720 .10 

Total 34,400 



Cost 

Allocated 

Cost 

Total 

on Selling 

per 

Sales Value 

Price 

Can 

$1,376.00 

$1,164.09 

$.169 

2,201.60 

1,862.55 

.135 

1,565.20 

1,324.15 

.110 

172.00 

145.51 

.085 

$5,314.80 

$4,496.30 
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A variation of this method is found in the hog-packing industry 
( Figure 122 ) . The difference in accounting procedure between beef and 
hog packing is due to the fact that beef is sold in the form of dressed 
carcasses which the retailer cuts up, while hog operations result in 
various products at the packing plant, such as hams, shoulders, etc. 
Figure 122 shows that the end products are priced on the basis of their 

HOG CUTTING TEST— SHORT FORM 


Class Butchers Weight Average 220/240 Date July IS, 19 — 



Yield 

Per Cwt. 

Per Cwt. 


% 

Alive 

Dressed 

Cost of live hogs 


$12.80 


Less value of by-products 


.64* 


Net live cost 

Yield of dressed carcass 

69.5 

$12.16 


Converted live cost 



$17.50 

Plus expense of killing and dressing 


.56 

.81 

Total cost 


$12.72 

$18.31 

Value of cuts (per schedule below) 


12 68 

18.25 

Cutting margin (profit or loss) 


o 

4/3- 

1 

--$ .06 





Details of Cuts 

% of Total 
Dressed 

Price 

Value 


Weight 

per Lb. 

per Cwt. 

Hams, skinned . 

17.2 

$.24 

$ 4.13 

Picnics ... 

8.0 

.20^ 

1.64 

Boston butts 

5.8 

.25 

1.45 

Bellies, square-cut 

15.8 

.17J4 

■m 

2.73 

.46 

I'at backs 

4.3 

Loins, bladc-in 

Spare ribs 

14.4 

.23^ 

3.38 

2.2 

■WA 

.36 

Plates and jowls . .... .... 

3.3 

.10 

.33 

Trimmings 

4.3 

.18 

.77 

Fats (lard basis) 

21.8 

.13 

2.83 

Feet, tails, bones 

2.9 

.06 

.17 

Total carcass products . . ... 

100.0 


$18.25 


* As per schedule based on standard yields and current market prices. 


Figure 122. Market Value Method of Joint Cost Apportionment 

current market value. The total values so obtained are subtracted from 
the total cost consisting of live cost plus expenses of slaughtering. The 
difference represents cutting profit or loss. 

In other words, the figure of $12.72 represents the joint cost of the 
various products obtained. But instead of apportioning the joint cost, 
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the meat packer values the products at the market and by comparing 
the total market value with the joint cost finds a variance representing 
a so-called cutting profit or loss. 

The “converted live cost” in Figure 122 is found by dividing the net 
live cost ($12.16) by the yield of dressed carcass (69.5%). The same 
explanation holds for the figures for killing and dressing expense and for 
total cost. However, for “value of cuts” the dressed value is given by 
the schedule, and the value “per cwt. alive” is to be found. The latter 
($12.68) is obtained by multiplying the total market value ($18.25) 
by the yield of dressed carcass (69.5%). 

Standard Costs as Basis for Distribution 

Standard Allowable Costs. Under this cost procedure raw material 
costs are apportioned to products on the basis of predetermined stand- 
ards. The cost procedure adopted, to be of a maximum value, must 
provide management with the following information : 

1. A convenient method for determining the price which can be paid 
for any given lot of raw material 

2. Means of measuring actual yields against those anticipated at the 
time of purchase of the raw material 

3. A comparison of actual conversion costs with those anticipated and 
used in establishing purchase prices 

These requirements have been met successfully by the operation of a 
standard cost system in a company whose activities are confined to the 
purchase, preparation, and sale of a natural product. A year’s supply 
of raw material is purchased either at public auctions or privately, from 
many growers spread over a large geographical area. Thus material 
purchased in any one year varies as to quality, depending upon climatic 
conditions of the localities from which it is secured. The price paid for 
each lot is based upon the expected yield of grades as established by test 
sorting of representative portions before purchase. Material standards 
are used as a basis for calculating allowable purchase prices. For the 
purpose of illustration, it is assumed that the following rates have been 
established : 


Purchase expense $ .50 per cwt. 

Freight ... 1.00 

Conversion cost: 

Labor and overhead 3.89 

Administrative and distribution cost . 20% of sales 

Desired profit 10% of sales 
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Forecast of sales prices : 

Grade 1 $200.00 

2 100.00 

3 50.00 

4 30.00 

5 20.00 

6 10.00 


Total work in process, March 1 .... 3,100 lbs. at $12 per cwt. 

Total work in process, March 31 .... 2,000 lbs., valued at 

weighted average price. 

With this information and a standard 10% allowance for scrap, the 
accountant furnishes the purchasing agent with a schedule of prices to 
be paid for raw materials ( Schedule 1 ) : 


SCHEDULE OF ALLOWABLE PRICES Schedule 1 

Grade 



1 

2 

3 

4 

5 

6 

Forecast sales price 

Less provision for profit, selling, and 

$200.00 

$100.00 

$50.00 

$30.00 

$20.00 

$10.00 

administrative expenses . . . 

60.00 

30.00 

15.00 

9.00 

6.00 

3.00 

Balance 

$140.00 

$ 70.00 

$35.00 

$21.00 

$14.00 

$ 7.00 

Available factory cost (10% loss) 

126.00 

63.00 

31.50 

18.90 

■ 12.60 

6.30 

Conversion cost and purchase expense 
Price f.o.b, factory which can be paid 

4.00 

4.00 

4.00 

4.00 

4.00 

4.00 

for raw material . . . 

$122.00 

$ 59.00 

$27.50 

$14.90 

$ 8.60 

$ 2.30 


The last line in the above table shows the maximum price that could 
be paid for a lot if it tested 100% grade 1 or 100% grade 2, etc. As- 
suming a given lot tests as shown in Figure 123, the maximum price 
per cwt., f.o.b. factory, is $12.69, which becomes standard for the lot. 

The cost accountant receives a report of each lot purchased. Quanti- 
ties on the report are priced at the standard price per hundredweight. 
A summary is then prepared of the standard values of all lots, and the 
total is adjusted for expected scrap loss. The total standard cost of 
$511,500 is then allocated to grades as shown in Schedule 2: 


STANDARD VALUES BY GRADES 

Expected 
Yield in 

Grade Pounds 


1 100,000 

2 200,000 

3 . . . 400,000 

4 500,000 

5 500,000 

6 800,000 


2,500,000 


Forecast 

Forecast 

Sales Price 

Sales 

per Cwt. 

Values 

$200.00 

$200,000.00 

100.00 

200,000.00 

50.00 

200,000.00 

30.00 

150,000.00 

20,00 

100,000.00 

10.00 

80,000.00 

$ 37.20 

$930,000.00* 


Schedule 2 


Prorated 

Standard 

Material 

Cost 

$110,000.00 

110,000.00 

110,000.00 

82,500.00 

55.000. 00 

44.000. 00 
$511,500.00» 


Material 
Cost 
per Cwt. 
$110.00 

55.00 

27.50 

16.50 

11.00 

5.50 

$ 20.46 


♦ $511,500 -5- $930,000 = 55%. 
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Since the total actual material cost is 55% of the forecasted sales 
price, the joint material cost is distributed to the various grades by 
taking 55% of the expected sales price for each grade. Conversion costs 
(labor and overhead) are calculated at a uniform figure per hundred- 
weight for all grades. This yields costs for the different grades as 
shown in Schedule 3 : 

COSTS APPORTIONED TO GRADES Schedule 3 


Grade 

Material 

Cost 

Conversion 

Cost 

(Labor and 
Overhead) 

Total 

Factory 

Cost 

Selling 
and Ad- 
ministrative 
Expense 

Total 

Cost 

1 

$110.00 

$3.89 

$113.89 

$40.00 

$153.89 

2 

55.00 

3.89 

58.89 

20.00 

78.89 

3 

27.50 

3.89 

31.39 

10.00 

41.39 

4 

16.50 

3.89 

20.39 

6.00 

26.39 

5 

11.00 

3.89 

14.89 

4.00 

18.89 

6 

5.50 

3.89 

9.39 

2.00 

11.39 


With all standards set, the accountant is prepared to measure actual 
against expected yields for material, as well as for conversion costs. 
The latter are handled in the same way as in any other industry. The 
basis of material accounting is the inventory ledger card (Figure 123), 
a separate card being prepared for each lot. The card shows the ex- 
pected yield, the actual cost including standard buying expense and trans- 
portation charge, consumption of material, and inventory data. It 
furnishes the basic data for subsequent analysis. 

From the inventory cards, material consumption (usage) is sum- 
marized by lots at the end of each cost period. The difference between 
the total actual and total standard values represents a price variance 
the responsibility for which falls on the purchasing department. Sched- 
ule 4 shows such a summary and reveals an unfavorable price variance 
of $61 (i.e., $3,488.20 — $3,427.20). 


SUMMARY OF USAGES Schedule 4 


Lot 

Pounds 

Actual Cost 

Standard Rate 

Standard Cost 

14-891 J . ... 

1,100* 

$ 126.50* 

$12.69* 

$ 139.59 

17-101 . . . 

5,000 

600.00 

11.58 

579.00 

22-236B 

. . . 1,400 

140.00 

10.40 

145.60 

22-236D . 

10,800 

1,350.00 

12.10 

1,306.80 

30-111 . . 

6,400 

921.60 

14.00 

896.00 

30-1 12A . . 

. . . 1,100 

141.90 

13.11 

144.21 

30-112B ... . 

1,500 

208.20 

14.40 

216.00 


'27,300 

$3,488.20 

$12.55 

$3,427.20 


♦ From Figure 123. 
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Lot Number; 14-891 J Date Purchased; 10/14/— 

Purchased from; Brown and Grower, Middleburg Date Received; 11/2/ — 

Expected Yield: 

Grade 

Per Cent 

Pounds 

Standard 
Rate 
per Cwt. 


1 

2 

3 

4 

5 

6 

2 

3 

10 

15 

30 

40 

200 

300 

1,000 

1,500 

3.000 

4.000 

$122.00 

59.00 

27.50 

14.90 

8.00 

2.30 

$ 244.00 

177.00 

275.00 
223.50 

258.00 
92.00 


10,000 

$ 12.69 


Cost: 

Purchase price 

Purchase expense 

Freight 

■ 

10,000 

$ 10.00 
.50 
1.00 

|B 

$ 11 50 


Usage 

Inventory 

Date 

Pounds 

Cost 

(Actual) 

Date 

Pounds 

Cost 

(Actual) 

19— 

Mar. 3 

11 

27 

31 

500 ) 
400 

200 ) 
Bal. 8,900 

$ 126.50 

1,023.50 

19— 

Jan. 1 

10,000 




10,000 



Figure 123. Inventory Ledger Card 


Material Yield and Scrap Variances. The Stores account, in this 
instance, is debited and credited at actual cost. Credits to Work in 
Process for scrap and closing inventory are at a weighted average price, 
as shown in Schedule 5 : 

SCHEDULE OF MATERIAL CONSUMPTION Schedule 5 


Inventory of Work in Process, March 1 
March charges (Schedule 4) 

Total charges to Work in Process 
Less inventory of Work in Process, March 31 
March consumption 


Quantity 

Unit Standard 

Total 

Lbs. 

Value 

Value 

3,100 

$12.00 

$ 372.00 

27,300 

12.55 

3,427.20 

30,400 

$12.50 

$3,799.20 

2,000 

12.50 

250.00 

28,400 


$3,549.20 
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The reported production for March was as follows : 



Quantity 

Standard 

Material 

Grade 

(lbs.) 

Rate 

Values 

1 . 

540 

$110.00 

$ 594.00 

2 

1,220 

55.00 

671.00 

3 

2,420 

27.50 

665.50 

4 

4,460 

16.50 

735.90 

5 

7,240 

11.00 

796.40 

6 

10,120 

5.50 

556.60 


26,000 

$ 15.46 

$4,019.40 


A scrap variance can now be calculated. Actual scrap is 2,400 pounds 
(i.e., 28,400 — 26,000) which is transferred from Work in Process, to 
a Scrap Variance account at the weighted average price. The latter ac- 
count is credited for the standard scrap allowance (10% of 28,400 
pounds), the balance representing in this case a gain or favorable vari- 
ance, since less than standard allowed scrap was produced (Figure 124). 

The complt;te journal entries giving rise to the accounts in Figure 
124 are as follows: 


JOURNAL ENTRIES 
( 1 ) 

Stores $3,488.20 

Accounts Payable . . $3,488.20 

To record purchase of 27,300 pounds at actual cost. (Schedule 4.) 

( 2 ) 

Work in Process 
Material Price Variance 
Stores 

To record stores issues at actual and charge production at standard 
cost. (Schedule 4.) 

(3) 

Scrap Variance $ 300.00 

Work in Process $ 300.00 

To transfer actual scrap out of work in process at weighted 
average cost (2,400 lbs. at $12.50 p^r cwt). 

(4) 

Finished Goods ... ... $4,019.40 

Work in Process $4,019.40 

To transfer completed production at standard rates for grades 
produced. (Schedule 5.) 

(5) 

Work in Process (New) . . $ 250.00 

Work in Process (Old) 

To establish inventory of 2,000 lbs. at weighted average price of 
$12.50 per cwt. 


$3,427.20 

61.00 

$3,488.20 


$ 250.00 



Actual cost . (1) 27,300 $3,488.20 March usage (actual) (2) 27,300 $3,488.20 



Figure 124. Standard Cost Accounts in Joint Costs 
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( 6 ) 

Work in Process (Old) 

Total Variance 

To close balance in former account. 

(7) 

Total Variance 

Scrap Variance 

To credit the latter account for standard scrap allowance at 
weighted average price: 

10% of 28,400 pounds = 2,840 lbs. 

28.40 X $12.50 = $355.00 

( 8 ) 

Total Variance . . 

Yield Variance 

To close balance in former account. 


$ 770.20 

$ 770.20 


$ 355.00 

$ 355.00 


$ 415.20 

$ 415.20 


QUESTIONS 

1. The costing of manufacturing overhead to a product or process in- 
volves the problem of accounting for joint costs. Explain. 

2. Explain four methods of accounting for by-products. 

3. The cost of the main product or products is dependent upon the market 
price of the by-product and thus becomes a cost controllable only in 
part by management. Explain by reference to methods described in 
Question 2. 

4. What is meant by the term “split-off point'' and why is it significant in 
the accounting for by-products and joint products? 

5. Explain the use of standard allowable costs as a means for predetermin- 
ing the prices which should be paid for raw materials. 

6. Fuel oil derived as a joint product from petroleum competes with coal 
for use in heating homes, (jasoline is also a joint product of petroleum. 
Assuming that as a result of price wars the retail and wholesale prices of 
gasoline arc materially reduced, how would this affect the cost of fuel 
oil ? If the selling price of fuel is set by reference to its cost, how could 
the competitive position of coal be affected? 

7. What is the basic difference involved in accounting for by-products and 
for joint products? 

S. A company buys soybeans from country elevators to produce soybean 
oil meal and soybean oil. The beans are cracked, dried to approxi- 
mately 3% moisture, then Tun through an expcller which squeezes out 
the oil leaving a residue in the form of a cake. The cake is ground into 
meal to which moisture is added bringing it up to about 12% moisture 
content. A bushel of beans (60 pounds) produces about 9 pounds of 
oil (15%) and about 49 pounds of meal (82%) leaving a 3% shrink. 
During the current season the average cost of beans was about $3.00 
per bushel and processing costs about $0.23 per bushel. The sale price 
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of oil was $.25 per pound and meal $75.00 per ton. What is the cost of 
oil and of meal ? 

9. Your client, a furniture manufacturer, recently organized a department 
to make toys, utilizing therefor short lengths of expensive hardwoods, 
which were formerly disposed of as waste. In order to settle a dispute 
between your client’s chief' accountant and the manager of the toy de- 
partment, who feels that his department should be charged nothing for 
this kind of material, you are requested to recommend a method of 
determining the amount, if any, at which the short lengths should be 
transferred from the furniture department to the toy department and to 
explain the reasons for your recommendation. Draft the body of a 
letter to comply with this request. 

10. The management of a company requests your advice as to the account- 
ing treatment for by-products expected to be produced as a result of 
the manufacture of a new principal product. You are requested to 
explain various methods of accounting for l)y-products and the circum- 
stances influencing the selection of each method. 

11. When basic raw materials are processed by a series of operations, how 
should the cost of manufacture be allocated to the various products and 
by-products — 

a) Where one principal commodity is produced in several classes and 
grades, leaving by-products that are sold without further process- 
ing? 

b) Where two principal commodities arc produced in diverse classes 
and grades after the raw material has passed through several inter- 
mediate processes, and in the successive stages of manufacture 
various by-products are recovered that are sold without further 
processing ? 
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Definitions and Objectives. A budget is a plan for coordinating 
the various operations of a business expressed in financial terms. It is 
primarily a blueprint of a projected plan of action of a business for a 
definite period of time. In recent years the phrase “budgetary control' ’ 
has come into extensive use. It includes all the objectives which a busi- 
ness hopes to realize through the introduction of a complete budget. 
These include an adequate return on the investment, planning and fore- 
casting, coordination, and control. Basically the main objective of a 
business is to earn a satisfactory return on its investment after paying 
for services and commodities which it buys. Hence the budget must 
comprise plans to produce and sell a sufficient quantity of merchandise 
at costs and prices which will yield a desired profit. Good management 
requires that such operations be planned and coordinated rather than 
left to chance. 

Planning and forecasting, reduced to their simplest terms, imply that 
each department of the business sets its objectives for the coming period 
and makes plans for accomplishing them. It also involves the formula- 
tion of policies regarding what is to be sold, where, and how. Detailed 
plans of future courses of action must be set forth and since these are 
likely to be affected by external influences, some attempt should be made 
to evaluate them and reflect them in the budget. If the original plans 
are not satisfactory, they will have to be revised. 

Coordination involves the operation of a business as a unified whole 
rather than as a group of separate departments. Since departments are 
only segments of a business, plans for individual departments must be 
coordinated in such a way that the objectives of the company as a whole 
will be achieved. 

Control implies the attainment of desired objectives through the 
measurement of results, especially through comparative reports. The 
latter involve comparison of actual and forecasted revenues, costs, ex- 
penses, and profits, and particularly placing responsibility for failure to 
achieve the objectives. 
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Relationship Between Budgeting and Accounting. Preparing and 
operating the budget involves all segments of the company and hence 
budgeting is not purely an accounting function. However, on the ac- 
counting department falls the duty of assembling the data and translating 
them into financial terms. This process has been described as account- 
ing for events before they happen as well as afterwards. In a sense, this 
is an accurate conception since the accounting department determines 
what the company’s income statement and balance sheet will look like 
at the end of a coming period if the plans made are realized. While 
some companies have a separate budget department to do this work, it 
must be closely related to the accounting department and much of the 
budget department’s work is of an accounting nature. 

Relationship Between Budget and Standard Costs. Budgeting is 
a much broader term than standard costs. Budgeting comprises the set- 
ting of objectives for all aspects of income and expense for all depart- 
ments of the business, whereas standard costs include only operating 
costs. In reality, standard costs are but one aspect of a completely 
developed budget in which all phases of a company’s operations have 
been planned and the financial results predetermined. Such a complete 
budget is composed of individual budgets for each subdivision of the 
company. In setting these individual budgets, standards are employed 
to determine how much the planned activities ought to cost and fore- 
casts are made to determine what sales income may be expected. 

Administration of Budget. Whether a budget is to be administered 
by a budget director, a budget committee, or both depends in part on 
the size of the business and the preference of the chief executive. In 
any event it must be understood that responsibility for the budget rests 
with the chief executive, even if he delegates some of the functions to 
others, since he alone has jurisdiction over all phases of activity of the 
business. If a budget director is appointed, he assists in the collection, 
analysis, and interpretation of information of past results. He pre- 
pares and enforces the budgetary procedure in the form of a budget 
manual. The latter acts as a guide in the introduction and maintenance 
of a budget program by defining the duties of each individual and set- 
ting forth the manner and form of preparation of the budget estimates. 
The budget director also receives reports showing comparison of actual 
and estimated costs to which he may add his interpretations and recom- 
mendations. Finally he acts as liaison between the department heads 
and the budget committee or the chief executive. 

The budget committee may take the budget director’s place in smaller 
companies. In large companies it reviews the budget director’s estimates 
and recommends revisions. It may also recommend specific action dur- 
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ing the budget year whenever, in its opinion, such action seems war- 
ranted. When functioning in this way, the budget committee becomes 
in fact a management committee and is a powerful force in knitting to- 
gether the various activities of business, and enforcing real control of 
operations. 

Length of Budget Period. Many companies find it desirable to have 
a long-range budget setting forth their major objectives for a period 
from three to five years or more. Such a budget may then provide the 
framework into which the budget for a specific fiscal year must fit. It 
is usually also found necessary to break down the annual budget into 
shorter fiscal periods ranging from a week, a month, or a quarter of a 
year. Such short-term budgets are useful in providing yardsticks for 
measuring the degree of accomplishment toward the total result desired. 
Some companies use a combination long- and short-term budget, keep- 
ing their estimates always a certain period in advance of the current 
period by adding a new month, quarter, or year, as the case may be, to 
their forecast as each period is completed. 

Budgeting Procedure. Business budgeting ordinarily consists of 
the following steps : 

1. Making a sales forecast which largely determines how much is to be 
spent for selling and what quantity of goods must be made available. 
The result is a sales budget and a selling expense budget. 

2. Preparing a production budget which comprises planning needs for 
material, labor, and manufacturing facilities, together with the costs 
of these items. 

3. Preparing a plan to meet financial needs of the business, including 
cash for payrolls, creditors, dividends, capital additions, etc. This 
includes the cash budget and the capital expenditure budget. 

4. Assembling and coordinating individual budgets into a master 
budget. At this stage a budgeted income statement and balance 
sheet for the company as a whole are prepared. 

5. Reporting current performance and comparing it with the budget. 
Management is kept informed of progress relative to the budget by 
these reports. 


Sales Budget 

Sales the Starting Point. The quantity of goods to be sold and the 
amount of income to be derived from sales constitutes the starting point 
in budgeting. Hence the sales budget is prepared before production 
and financial budgets because the latter depend largely upon the sales 
budget. Sales cannot be planned at will, for volume, variety, and prices 
are all subject to willingness and ability of customers to buy, although 
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these can be influenced by advertising and by selling and distribution 
methods used. Hence it is necessary to forecast what sales will be. 

Forecasting Sales. A sales forecast is a statement of what sales 
are expected in a future period. As prepared for budgeting purposes, 
it usually gives the following detailed information : 

1. Sales by products. This is the basis for planning the amount of each 
product to be produced. Sales should be expressed in units as well 
as in dollars. 

2. Sales by territories. By forecasting the sales in each territory it is 
possible to allow for variations in accordance with local conditions 
and to set goals for each territorial sales manager. 

3. Sales by type of customer. Goods sold to different types of cus- 
tomers may carry different profit margins and this forecast is 
needed to forecast profits and cash receipts. 

4. Sales by months. Distribution of sales during the year helps in 
planning production, especially where finished goods stocks are built 
up in months of slack sales and sold in months of heavy sales. 

Figure 125 illustrates a sales budget prepared to show anticipated 
sales by territories and by products. In preparing the schedule, blank 
columns have been left in which to insert actual sales figures when the 
latter become known. In forecasting sales it is necessary to study past 
sales experience, to survey current and expected business conditions, and 
to give effect to any change in conditions within the company itself. 

Analysis of Past Sales. Sales figures from past periods are obtained 
from company records and analyzed to determine any tendencies which 
may affect sales of the coming period. Ordinarily it is possible to dis- 
cern the following fluctuations : 

1. Long time trend, or a more or less steady tendency to grow or to 
decline over several years. Usually the same rate of growth or 
decline is expected to continue in the coming budget period. 

2. Cyclical fluctuations, or swings from a high to a low rate of business 
activity and back again over a period of several years. Such cycles 
are seldom regular in timing or amplitude, but it may be of help to 
know what the pattern of fluctuation has been. 

3. Seasonal variations. Many companies experience regular and recur- 
rent seasonality in their sales and can plan production and sales 
promotion to meet demands of customers at the right time. 

4. Irregular fluctuations due to wars, strikes, and other random events. 

Sales figures from previous periods must be converted to the current 
price level if the figures are dollar figures. Figures expressed in quan- 
tities are not affected by changes in price and therefore need not be ad- 
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justed. Adjustment of dollar figures is made either by extending the 
quantities for all periods at current prices or by multiplying the dollar 
figures by index numbers which represent changes in prices of the com- 
pany's products. The method is illustrated in Figures 126a and 126b. 


Year 



Total Sales 

Total Sales 
in Year 6 
Prices^ 

Index of 
Prices 
(Year 1 as 
ba.se) 

Sales Deflated 
Through Use 
of Index 
of Prices** 

1 

3,700 

$2.00 

$ 7,400.00 

$ 9,250.00 

100 

$ 7,400.00 

2 

4,600 

2.25 

10,350.00 

11,500.00 

112.5 

9,200.00 

3 

5,300 

2.20 

11,660.00 

13,250.00 

110 

10,600.00 

4 

6,500 

2.30 

14,950.00 

16,250.00 

115 

13,000.00 

5 

8,200 

2.35 

19,270.00 

20,500.00 

117.5 

16,400.00 


♦ Year 6 price estimated at $2.50 each. 

The same results could be achieved by multiplying quantities by base year price ($2.00). 
In most cases such information is not available and accordingly the index number method is used. 

Figure 126a. Methods for Adjusting Sales Figures to a Given Price Level 



1 2 3 4 5 

YEAR 

Figure 1266. Adjustment of Sales Figures to a Given Price Level 

Past experience is only a guide to the future and full consideration 
must be given to factors which may cause future sales to differ from 
those in the past. Some of these are within the company itself and are 
known, although their effect on sales may be difficult to estimate. For 
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example, an increase in the amount spent for advertising or addition 
of new sales territories can be expected to increase sales in comparison 
with past periods. Other factors, such as purchasing power of cus- 
tomers, actions of competitors, and general business conditions may be 
studied and their probable effect on company sales estimated. Reports 
from salesmen often can be used to good advantage in determining what 
customers are likely to buy and how much. 

Sales forecasts cannot be exact, but when based upon careful analysis 
of all available information they are much better than an uninformed 
guess. In any event plans must be predicated upon some expectation of 
sales volume. 

The margin of error in a forecast generally increases with the length 
of the period covered by the forecast. Hence most companies review 
and revise their forecasts at intervals during the budget period. A com- 
monly used plan is to prepare a new sales forecast each quarter, making 
the forecast for a year ahead in each case. By this method the pre- 
viously made forecast is revised and the forecast extended for an addi- 
tional three months. Thus the sales forecast is always reasonably cur- 
rent. 

It must be understood that preparation of the sales budget involves 
statistical techniques ranging from the fairly simple to the highly com- 
plex.^ This is especially true in correlating the forecast with general 
business conditions and also forecasting the percentage of the total in- 
dustry business the company in question may reasonably expect in the 
light of its past experience and the long-term trend exhibited by the 
company’s sales figures. If a budget is adopted in excess of the regular 
percentage of industry total, it should be supported by special sales pro- 
motion plans. 

In arriving at a forecasted sales volume it is customary to start with 
sales potentials in the various territories in which the company is active. 
These potentials rest on careful market studies and point particularly to 
the type of market the company is aiming at : whether it is a consumer 
market, an industrial market, or farm market. Such studies may well 
be bolstered by estimates from the field furnished by district managers, 
salesmen, and others. Finally the estimates may be modified by a 
knowledge of competing, complementary, and feeder industries, and the 
purchasing power index analyzed by states, counties, and cities. 

1 For actual methods of analyzing time series such as are involved in sales forecasting, see any 
standard textbook in elementary statistics. Cf. Theodore Lang (Ed.) Cost Accountants* Hand- 
book (New York: The Ronald Press Co., 1944), pp. 1238-53. 
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Production Budget 

The production budget has two aspects, namely, the budget for the 
quantity of goods to be produced and the budget for cost of goods pro- 
duced. The quantity budget serves as a basis for plant capacity studies, 
for production planning, and for estimating requirements for materials, 
labor, and other production facilities. The cost of production budget 
ties production plans in with the budgeted profit and loss statement, 
budgeted balance sheet, and the cash budget. 

Plant Productive Capacity. Before the production budget is defi- 
nitely established, the quantity to be produced should be compared with 
the production capacity of the plant. This must be done department by 
department, since the variety of products called for by the sales forecast 
may exceed the ability to produce in some departments while leaving 
unused capacity in others. For example, a company manufacturing 
office machines can produce an ample supply of component parts ; if nec- 
essary, it can obtain more by subcontracting for production of such parts 
by other companies or by expanding its own plant facilities. On the 
other hand, its assembly department requires highly skilled employees 
and the number cannot be quickly increased because of the long training 
period required. The capacity of the assembly department thus defi- 
nitely limits the production capacity of the company. Furthermore, 
since the larger machines require more hours to assemble than do smaller 
machines, fewer of the larger machines can be made. It is evident, there- 
fore, that productive capacity may become a limiting factor. 

Production Planning. Production planning includes a determina- 
tion of the products to be manufactured, the volume in which they are to 
be produced, and a timetable of production. It also involves determina- 
tion of the quantities of material, labor, and equipment that will be 
needed. The nature of the product and the processes of production affect 
the extent to which budgetary plans can be made in detail. If produc- 
tion is for stock, sales, production, and inventories must be carefully bal- 
anced. A product made for stock by comparatively simple processes 
offers few difficulties since requirements for material and labor are defi- 
nitely known. Here the sales budget is readily translated into the num- 
ber of units to be produced. If, for example, 100 units are in finished 
goods inventory at the beginning of the period, if sales forecasted are 
1,000 units, and if management wishes to have a closing inventory of 
80 units, then 980 units must be produced. Usually inventories must 
be broken down into work in process and finished goods when making 
such calculations. Figure 127 shows a summary of budgeted produc- 
tion and purchases. 
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Where a complex product requiring many parts, assemblies, and dif- 
ferent operations is produced, separate production schedules must be 
prepared for each part and the whole coordinated so that adequate quan- 
tities of each item will be available when and where needed. In a busi- 
ness where all products are made to order it is impossible to forecast 
what will be made. Large and complicated items are usually ordered 
well in advance and the company may have a backlog of orders covering 
the immediate future at least. In other cases it is possible to translate 
the sales forecast into man or machine hours and to budget factory 
production in such terms. 

Where maintenance of minimum inventories is the agreed upon 
policy, it is essential to have a proper balance of each type of product 
in the inventory at all times. Accordingly, a calculation of planned pro- 
duction is made for each product or line of products individually, and 
the results combined to give a total production forecast : 


Forecasted sales (in units) 

Add desired inventory, end of month 

Total 

Less inventory, beginning of month 

Scheduled production 


January 

February 

March 

80,000 

120,000 

150,000 

100,000 

130,000 

110,000 

180,000 

250,000 

260,000 

70,000 

100,000 

130,000 

110,000 

150,000 

130,000 


An example of how a shoe company correlates production with sales 
forecasts is shown in Figure 128. This company assumes it must have 
on hand on the first of each month an inventory equal to one and one 
half times the sales expected that month. Thus to determine the pro- 
duction for the month of January, proceed as follows : 


Required stock, first of February (equal to 1^ times Feb- 


ruary sales) 11,200 

Sales for January 5,600 

Total TfiM 

Required stock, January 1 8.400 

Required production for January .... 8,400 


The role that inventories play in production planning is therefore 
evident. By keeping inventories at a minimum, a maximum turnover 
is obtained. In addition there are savings in insurance, storage and 
handling costs, property taxes, spoilage, and obsolescence. 

The production budget must be modified to give consideration to 
changes in the volume of work in process at the end of each month. 
Where the policy is to keep the finished goods inventory at a minimum 
and related to sales demand, an increase in sales must be anticipated by 
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increasing the work in process. The average length of the production 
cycle indicates how far in advance of an increase in sales the increase in 
production must be planned. Similarly, a reduction of work in process 
must precede a forecasted drop in sales. It should be noted that pro- 
duction must be accelerated faster than sales on the upturn, and de- 
celerated faster than the decline in sales on the down grade, if the policy 
of keeping inventories in direct relation to sales is followed. This is 
true because an increase in sales requires added production both to meet 
the increased sales and also to keep the inventory in the desired relation 
to sales. This is one of the undesirable features of attempting to main- 
tain a fixed rate of inventory turnover for all rates of sales activity. 

PRODUCTION BUDGET 

Stock Shoes — Required Production for Stock 


January-June, 19— 


Month 

(1) 

Expected 

Shipments 

(2) 

Required 
Stock 1st 
of Month 

(3) 

Change 
in Stock 
During 
Month 

(4) 

Required 

Production 

During 

Month 

Grade A January 

5,600 




February 

7,500 




March 





April 

9,300 

13,900 

2,700* 


May 

7,500 

11,200 

2,000^ 


June 

6,100 

9,200 


6,100 

Grade B January 

8,500 

12,800 


12,700 

February . . . 

11,300 

17,000 


18,500 

March , 

16,100 

24,200 


13,100 

April 

14,100 

21,200 


9,900 

May 

11,300 

17,000 


8,100 

June 

♦Red. 

9,200 

13,800 

0 

9,200 


Explanation: 

Column 2. One and one-half times column (1) — stock in pairs required to cover 
fluctuations in orders from customers by styles, widths, and sizes. 

Column 3. Additions to or subtractions from production required to meet shipments 
to correct basic stock on first of following month. 

Column 4. Sum of columns (1) and (3). 


Figure 128. Production Budget in Relation to Required Stock 

As against this possibility there is the problem of stabilizing produc- 
tion which may increase inventories at certain times of the year beyond 
what is immediately necessary. On the other hand stabilized produc- 
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tion brings with it such benefits as reduced costs of labor turnover, 
hiring, and training, as well as improved morale. There may also be 
savings in state unemployment insurance taxes under merit rating pro- 
visions, and reduced overtime premiums because of more even work 
spread. Finally, less productive capacity may be required, thus bringing 
about a saving in fixed charges, and production can be planned to take 
advantage of most economical size production runs. The decision as to 
the proper course depends on many factors, such as available working 
capital, available productive capacity, whether the product is a staple 
or subject to style changes, the proportion of skilled to unskilled labor 
and the availability of each type, extent of price fluctuations in raw ma- 
terials and finished goods, and setup costs. 

Cost of Production. The budgeted cost of production is determined 
by extending the number of units to be produced by the standard cost 
of each product. It may be necessary to budget variances from standard 
cost, since it may be expected that variances will arise because efficiency 
will be below standard or volume less than standard capacity. Figure 
129 shows a statement of budgeted cost of production for a company 
which uses standard costs. 

Budgeting Cost of Goods Sold. Budgeting is facilitated by the use 
of standard costs. Where standard costs are in use, the production cost 
standards are revised when preparation of the budget begins. In this 
way changes which have occurred in production methods, prices of cost 
factors, and any other items affecting the standards are incorporated 
in the standard costs. These can then be used to determine budgeted 
cost of goods sold by simply multiplying budgeted quantities of each 
product by the standard cost of that product. Figure 130 illustrates a 
statement of budgeted cost of sales. The budgeted selling price of the 
goods has been included in the statement to make possible a quick ap- 
praisal of the relative gross margins. 

If standard costs are not in use, actual costs from past periods can 
be used to estimate probable cost of sales. The method is illustrated 
below : 



Percentage 

Budget for 


of Sales* 

Next Period 

Net Sales 

Estimated Cost of Sales: 

100% 

$100,000.00 

Direct Material 

15 

$ 15,000.00 

Direct Labor 

25 

25,000.00 

Overhead 

20 

20,000.00 

Cost of Sales 

60% 

$ 60,000.00 


* Based on past experience. 
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Figure 129. Budgeted Cost of Production 
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Note: Sales of each product are broken down into tons, pieces or some other unit. The Standard Cost System gives standard costs per ton or per unit 
and in the case of miscellaneous items gives the percentage relation of standard group cost to group sales price. 
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Materials budget. The material and labor budgets overlap both 
the production planning and the cost of sales budgets, since in both cases 
information concerning quantities as well as costs is needed. The fol- 
lowing information is needed in preparing a budget for materials : 

1. Quantity and cost of each material that will be needed to satisfy 
budgeted production requirements 

2. A monthly schedule of material needs in order that the materials 
may be on hand at the time they are needed 

3. Information with respect to inventories desired 

Purchasing policy is an important factor, for some companies prefer to 
purchase in quantity and carry sizable stocks of materials while others 
follow a hand-to-mouth policy in buying. Availability of materials, 
policy with respect to engaging in or avoiding speculative purchasing, 
and the amount of working capital which can be tied up in inventories 
all influence the plans for purchasing. Despite all of these variations, 
the' one objective of the material budget is to develop a plan whereby 
the correct material will be on hand when needed. Whatever the pro- 
cedure in providing raw material, an estimate of purchases in dollars 
by months is essential if a complete budgetary control plan is to be 
operated. Normally, the purchase budget is in two parts, one covering 
direct materials and the other, supplies. While the cost of supplies used 
is included in the departmental expense budgets, these budgets do not 
report any estimated changes in the supplies inventory. 

Labor budget. Analysis of operations required to produce the 
goods called for by the production budget makes it possible to determine 
the number of man-hours that will be worked in each production center. 
Frorn these figures the number of employees by types and skills can be 
calculated. Plans can then be made to provide the necessary manpower 
by hiring and training new employees, reducing hours, or working over- 
time or extra shifts as may be needed. 

Manufacturing overhead budgets. In general, it is possible to 
classify overhead budgets under two headings: 

1. Appropriation type 

2. Control or flexible type 

In the appropriation or lump sum type of budget, there is a fixed 
limit of each expenditure for a specific purpose. It is used extensively 
in governmental budgets which after proper approval become authoriza- 
tions for particular items of expenditures whose upper limits are clearly 
set forth. Such budgets are also often used in industry, particularly in 
making appropriations for advertising, research and development, and 
maintenance. 
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Control or flexible budgets are based on proper departmentalization, 
adequate account classification, and measurement of productive activity 
or volume. These budgets have already been discussed in connection 
with setting of manufacturing overhead standards and need therefore 
no further presentation here. 

Budget for Selling and Administrative Costs. The costs of selling 
and of sales promotion are budgeted by estimating the cost of carrying 
on the sales campaign planned. Since budgeting procedure varies some- 
what for different classes of these expenses, they must first be classified 
in groups presenting like budgeting problems. For example, such a 
classification might be : 

1. Advertising and sales promotion 

2. Direct selling 

3. Sales administration 

4. Transportation 

5. Warehousing and shipping 

6. Clerical operations — order writing, keeping stock records, etc. 

7. Credit and collection 

The amount to be spent for the first three functions listed above is usually 
determined by the amount of sales effort planned whereas the remaining 
functions are more closely related to the actual volume of sales expected. 
Selling effort and actual sales do not necessarily coincide in any given 
period since a considerable amount of advertising and sales promotion 
may not bear fruit until future periods. Moreover, selling efforts are 
often increased and more money is spent for selling when sales decline 
than when sales volume is large. 

Budgeting advertising and sales promotion. These expenses 
are ordinarily budgeted as a lump sum termed an appropriation. The 
amount appropriated for the purpose may be determined in any of 
several different ways such as : 

1. A percentage of sales 

2. A percentage of profit 

3. An amount per unit of product in budgeted sales 

4. According to specified objectives outlined in a plan for using adver- 
tising and sales promotion to attain calculated level of customer 
acceptance for the company’s product 

The advertising appropriation is often broken down according to the 
planned application to media costs, samples, missionary sales, and dem- 
onstration work. Advertising appropriations are made by some com- 
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panics with comparatively little detailed planning of objectives and costs. 
While the difficulty of measuring results of advertising makes it im- 
possible to budget advertising on as factual basis as production, never- 
theless experience has shown that careful planning of expenditures and 
comparison of actual expenses with the budget avoids wasteful spending 
without impairing effectiveness. 

Budgeting Other Costs. Direct selling costs (i.e., salesmen’s sal- 
aries and commissions, travel expenses, etc.) are budgeted according 
to the plan which the sales department prepares for customer calls and 
other expenses of soliciting orders. The budget for this activity is best 
built up territory by territory since local sales supervisors are familiar 
with the local conditions. Past experience modified by any known 
changes furnishes the basis for estimating such expenses as travel and 
entertainment. Commissions are determined by the volume of sales 
expected. A schedule of budgeted expenses for a sales territory is shown 
in Jpigure 131. 

SALES EXPENSE BUDGET 

Period: First Six Months 19 — 

Sources of data: 

Field Reports 
Market Research Reports 

. Prepared by F. L. Harvey 

Northern Territory Checked by: H. E. Howell 



Jan. 

Feb. 

Mar. 

Apr. 

May 

June 

Total 
First 6 
Months 


$ 

$ 

$ 

$ 

$ 

$ 

■x 

Compensation 

805 


810 

mSm 

800 



Travel 

265 

213 

201 

■9 

250 

271 

■iQh 

Engineering 

10 


10 

10 

10 



Stationery and Supplies 

20 

15 

20 

15 

20 


100 

Telephone and Telegraph. 

60 


60 


60 


350 

Commission 






• 


Miscellaneous 

10 






60 

Catalogs . 

25 1 

25 


25 

25 

25 

150 

Dues and Subscriptions . 

10 





5 


Fixed Charges . . 

47 

47 

59 

47 

47 

58 

■1 

Totals 

1,252 

1,160 

1,200 

1,172 

1,232 

1,249 

7,265 


Figure 131. Sales Expense Budget 


Such expenses as warehousing, shipping, clerical work, and credit 
vary to some extent with expected volume of sales. It is often possible 
to set standard costs for these items and to use these standard costs to 
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determine the total cost of the function by multiplying the standard cost 
for these functions by the nuniber of units to be handled. 

General administrative expenses consist largely of salaries, occupancy 
costs for office space, and minor items for supplies and equipment. These 
costs are relatively easy to forecast in most cases since a large proportion 
of them consist of fixed charges. 

Plant and Equipment Budget. The plant and equipment budget 
covers expenditures to be made for such long-lived assets as land, build- 
ings, machinery, and other kinds of equipment. Since the investment 
in these assets is often substantial in amount and since mistakes made 
are not easily rectified without loss, planning of expenditures is essen- 
tial. Such planning should be in the form of a long-range program cov- 
ering several years, as well as a plan for what is to be spent in the coming 
budget period. By doing this it is possible to avoid overexpansion dur- 
ing temporary peak activities, to take careful account of the additional 
fixed charges entailed in plant expansion, and to tie in with long-term 
borrowing necessitated by such expansion. 

The long-range plan is usually based upon a forecast of probable 
trends in sales of the company’s products. The principal objective of 
such a plan is to provide facilities for making goods in an efficient and 
economical manner. Since products undergo change or grow obsolete 
equipment must be steadily modernized or replaced in order for the 
company to take advantage of new developments for reducing cost and 
improving quality. Moreover, the most profitable business is usually 
in the field of new products and hence investment should be directed 
toward facilities for making new and profitable items as it is withdrawn 
from older investments which cease to be profitable because of product 
obsolescence or excessive competition. In industries such as petroleum 
production where depletion is an important factor, large expenditures 
must be made annually for development and exploitation of new sources 
of supply. The actual timing of expenditures depends upon urgency of 
the need, the availability of funds for the purpose, and the judgment 
of management. 

In most companies requests for appropriations to cover items of plant 
and equipment originate with the departments using the equipment. 
They are made in writing and addressed to the chief executive and are 
usually subject to approval by the board of directors. Thus the factory 
manager may request replacement of an old machine with a newer and 
faster machine, the office manager may ask for the purchase and instal- 
lation of new lighting equipment, and the sales manager may recommend 
buying additional trucks for delivery purposes. Each request for such 
an appropriation should be made in writing and should give a full de- 
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script ion of the proposed project and the reasons why the investment is 
proposed. These may well cover the following : 

1. Net cost of proposed investment. This includes transportation and 
installation costs less any trade-in or salvage value on the old equip- 
ment. 

2. Average annual increase in revenue or reduction in cost 

3. Conservative estimate of expected duration (in years) of above 
benefit 

4. Amount necessary per year to pay for equipment (less salvage or 
trade-in) over its expected life 

5. Net profit per year from proposed investment (item 2, minus 
item 4) 


To the above might be added figures showing the average investment 
during the life of the asset (one half of the cost minus salvage or trade- 
in value) and the percentage of profit on that investment. 

l^'hese requests for appropriations are usually summarized in the 
budget department. When the budget for the coming period is pre- 
pared, the projects to be carried out are approved and an appropriation 
for the purpose included in the budget. Large expenditures are com- 
monly approved individually by top executives of the company; lump- 
sum appropriations are made to cover minor expenditures. 


Cash Budget 

Purpose. A company must have cash to meet its financial obliga- 
tions when they fall due. Even a company which is profitable and fun- 
damentally sound can find itself in financial difficulties if it does not plan 
ahead in order to have funds when needed. The purpose of the cash 
budget is to provide planning of cash receipts and disbursements. It is 
a phase of the operating budget because the latter determines in large 
measure the sources and needs for cash. 

Procedure. Preparation of the cash budget involves the forecasting 
of cash receipts and of disbursements. In addition it may involve plan- 
ning to meet a forecasted cash deficit or to utilize a cash surplus. It 
should be noted that in preparing the cash budget all items are con- 
sidered on the cash basis rather than on the accrual basis. Thus ex- 
penses of the period which involve no cash disbursements (e.g., depre- 
ciation, accrued interest payable, expiration of prepaid insurance) are 
omitted from cash disbursements. Likewise accrued income (e.g., ac- 
crued interest receivable from which collections will not be made within 
the budget period), is omitted from cash receipts. The starting point 
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Figure 132. Forecasted Collections from Accounts Receivable 
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is a determination of the cash receipts and disbursements that will result 
from operations and from plant and equipment budgets. 

Forecasting Cash Receipts and Disbursements. The principal 
sources of cash receipts are cash sales; collections from customers on 
account; collection of nonoperating revenue, such as interest and divi- 
dends on investments, sale of assets, etc. ; miscellaneous sources such as 
tax refunds, etc. ; borrowing or sale of capital stock. Sales to customers 
provide the most important source. The sales budget gives the total 
amount that may be expected from this source, but where sales are made 
on account, it is necessary to determine either the length of the average 
collection period or the average lag between the time of sale and time 
of collection. Figure 132 illustrates a schedule of forecasted collections 
from sales on account. 

The principal disbursements consist of items to be paid for in the 
form of production costs, distribution costs, capital expenditures, divi- 
dends, interest, and prior period liabilities. Figure 133 illustrates some 
of these points. 

Summarizing the Cash Budget. When cash receipts and disburse- 
ments have been forecasted, a summary is prepared and the forecasted 
cash balance is determined. Such a summary is illustrated in Figure 
134. Since it is prepared by months, it is possible to learn when short- 
term borrowing becomes necessary and in what months repayments may 
be possible. In addition long-term financing must be planned in con- 
nection with capital additions. 

Summarizing the Budget. When individual budgets have been pre- 
pared for each department of the company, these budgets are brought 
together for summary in the budget or accounting department. The 
process of summarizing comprises assembly, from the individual budgets, 
of the data necessary to prepare a forecasted balance sheet, income state- 
ment, and any desired schedules to support these two principal financial 
statements. These statements and schedules make up the summary or 
master budget. 

The first step in summarizing the budget is to set up on a work 
sheet the post-closing trial balance of the general ledger from the end of 
the preceding period. Thus, if the budget is to cover the first six months 
of 1954, the general ledger trial balance as of December 31, 1953, is the 
starting point. Since the budget is usually prepared before the end of 
December, 1953, it is necessary to estimate some of these figures. Since 
data for most of the year are already available and also since the budget 
cannot be exact anyway, this estimating of the year-end trial balance 
should not be a source of serious error. 
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Figure 133. Forecast of Disbursements 



STATEMENT OF CASH RECEIPTS AND DISBURSEMENTS 

Period: First Six Months 19 — 



Figure 134. Cash Budget 
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Prepared by: F. L. Hakvby 

Checked by: H. E. Howell 11/3/ — 


JOURNAL ENTRIES COVERING ANTICIPATED TRANSACTIONS 



January 

February • 

Dr. 

Cr. 

Dr. 

Cr. 


$ 

$ 

$ 

$ 

A Accounts Receivable 

39,778 


35,003 


Sales Our Manufacture 


34,475 


30,338 

Sales Purchased 


5,303 


4,665 

From Schedule 





B Cash 

35,074 


36,615 


Sales Discounts 

376 


386 


Accounts Receivable . • . • 


35,450 


37,001 

C Bad Debts 

1,195 


1,050 


Reserve for Bad Debts 


1,195 


1,050 

From Schedule 





D Sales Expense North 

1,252 


1,160 


South 

1,900 


1,650 


West 

800 


700 


Administrative Expense . . • 

4,286 


4,231 


Advertising 

856 


634 


F4xed Operating Expense 

61 


68 


Manufacturing Expense 

1,809 


1,809 


Reserve for Depreciation 


464 


465 

Sundry Accrued Payable 


10,500 


9,787 

From Schedule 





E Sundry Accrued Payable . 

977 



43 

Reserve for Taxes 


935 

1,020 

935 

Prepaid Insurance 


42 


42 

From Schedule 





F Labor 

4,572 


4,571 


Material for Manufacture 

14,117 


14,117 


Sundry Accrued Payable . . . 


18,689 


18,688 

From Schedule 





G Labor Variance ... 

4,572 


4,571 


Material Variance 

14,117 


14,117 


Expense Variance 

1,809 


1,809 


Labor 


4,572 


4,571 

Material for Manufacture 


14,117 


14,117 

Manufacturing Expense . . . 


1,809 


1,809 

See Footnote * 





H Inventory 

20,391 


20,390 


Labor Variance 

1 

4,572 


4,571 

Material Variance 


14,117 


14,117 

Expense Variance 

1 

1,702 


1,702 

From Schedule 





J Inventory Variance 

107 


107 


Expense Variance 


107 


107 

See Footnote 1> 





K Inventory 

7,460 


3,000 


Sundry Accrued Payable 


7,460 


3,000 

From Schedule 





L Std. Cost of Sales our Mfr 

28,205 


24,713 


Cost of Sales Purchased 

4,701 


4,135 


Inventory . 


32,906 


28,848 

From Schedule 





M Variance from Std. Cost of Sales . . 





Inventory Variance 



15 


From Schedule 




15 

N Sundry Accrued Payables 

35,672 


31,519 


Discount on Purchases 


149 


60 

Cash 


35,523 


31,459 

From Schedule 






a Closing Actual Cost into Variance Accounts. 

l> Closing Production Variance Accounts into Inventory Variance. 


Figure 135. Summarizing Budget Through Journal Entries 
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Next, the transactions represented by the budgets are entered in much 
the same way that transactions are recorded in an ordinary accounting 
problem in which transactions for the period have been summarized 
(Figure 135). Journal entries should be written in the usual two col- 
umn form to show what accounts are debited and what accounts credited. 
The sales budget (Figure 125) shows that sales of $39,778 are antici- 
pated for January. A journal entry debiting accounts receivable and 
crediting sales is therefore written. By following through all transac- 
tions shown on the individual budgets, a complete journal for anticipated 
transactions in the coming budget period is produced. These journal 
entries are then posted to the adjustment columns in the work sheet 
(Figure 136). Skeleton ledger accounts could be used in place of the 
work sheet, but in practice a work sheet is used. 

When the budgeted transactions have all been posted, they are com- 
bined with the opening trial balance and the resulting figures carried 
to columns for income statement and balance sheet items. From these 
latter columns the financial statements in the usual form are prepared. 
If desired, forecasted balance sheets could be shown at the end of each 
month. 

Application of the Budget. When the budget has been prepared 
and approved as the company’s operating plan for the coming period, 
each executive and supervisor should receive a copy of the part of the 
budget which covers his own section of the company. Ordinarily he 
will have helped prepare it and presumably is already familiar with it. 
Under these circumstances he has, in eifect, set his own goal and there- 
fore cannot later object on grounds that too much was expected of him. 

Subsequently, as the period progresses and reports of actual operating 
results become available, statements should be prepared showing actual 
figures compared with budgeted figures. By use of such statements, 
performance relative to the budget is readily determined by each person 
who has responsibility for a departmental budget. As with standard 
costs, the principle of exceptions enables management to pick out items 
which are out of line, i.e., not in accord with the budget. Attention can 
then be centered on the variances. This takes the form of finding out 
why the differences arose and initiating corrective action where such a 
course seems desirable. 
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QUESTIONS 

1. List the benefits accruing from a budget as they ‘would be outlined to 
the management of a company interested in installing systematic budget- 
ing. 

2. Explain why a standard cost accounting system fails to achieve the 
objectives generally associated with a budget. 

3. List five significant general economic indices which will be useful in 
preparing a sales budget. Indicate the sources for these indices. 

4. What is the relation of sales budgeting to market analysis ? 

5. Differentiate between seasonal variations, secular trend, and residual 
fluctuations and indicate the purpose of such analysis in sales budgeting. 

6. List the advantages attributable to a production budget. 

7. In what ways does production budgeting for process industries differ 
from that in job order industries? 

8. ^What period of time does a production budget cover and what factors 
determine its length ? 

9. What basic purchasing policies must be considered before preparing a 
materials budget ? 

10. Explain the differences in method in budgeting direct and indirect 
labor. 

11. How are wage incentives and bonus plans reflected in the labor budget ? 

12. How docs a manufacturing expense budget differ from the labor and 
material budgets? 

13. What is the purpose of expense classifications based on behavior pat- 
terns displayed by these expenses? 

14. What methods of analysis are available for scmivariable expenses? 

15. Discuss five alternative methods which may be used in setting the 
advertising budget. 

16. Explain the significance of functional classifications in budgeting distri- 
bution costs. 

17. Prepare a suitable form and explain its usage for a company interested 
in forecasting its inventory position through the application of budget 
methods. 

18. What relationship is there between cash and operating budgets? 


19. You are given the following facts for April : 

Accounts receivable April 1 . . $ 60,000.00 

Sales on account ... 300,000.00 

Sales for cash ... 20,000.00 

Notes receivable from customers 2,500.00 

Accounts receivable April 30 41,000.00 

Discounts taken average 2% of sales. 


Compute the cash receipts resulting from collections of accounts receiv- 
able. 
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20. From the following figures for July, prepare a forecast of cash disburse- 
ments : 

Accounts payable July 1 $ 50,000.00 

Purchases June 150,000.00 

Purchases July 175,000.00 

Notes given creditors 23,500.00 

Accounts payable July 31 30,000.00 

Discounts taken average 2% of purchases. 

Only June purchases are paid for in July. 



Chapter 23 

COST REPORTS AND STATEMENTS 


Nature of Reports. A report, as the term is used in cost accounting, 
is a summary prepared in analytical, tabular, or graphic form for the 
purpose of informing different levels of management concerning past or 
future operations or plans of a business and securing action thereon. 
The summary nature of a report becomes evident when it is considered 
that reports usually represent a condensation of detailed information 
taken from the records or other sources. Such reports may be presented 
in analytical, that is, essay form, as in the case of a report dealing with 
the possibility of a change in accounting procedure. Again the report 
may consist chiefly of tabular data illustrated by the familiar balance 
sheet, profit and loss statement, and many others. Finally, the informa- 
tion may be presented in the form of a graph, chart, map, or some other 
visual aid. 

No matter what manner of presentation is adopted, the information 
is directed toward some particular individual either at the operating, i.e., 
departmental level, or some higher supervisory authority. The sub- 
stance of the report may be purely historical ; that is, it may deal with 
past events, or it may look to the future as in the preparation of a 
budget. Finally, it must be understood that the immediate objective of 
a report is to secure action on it. Reports are not made for their own 
sake ; they are not an end in themselves, only a means to an end. They 
represent the finished product of the accountant and no matter what 
his technical skill, his value to the business is measured by the usefulness 
of the reports. Such usefulness is evidenced if it results in some action 
being taken, either positive or negative. 

Cost Analysis and Cost Control. The need for action on reports 
is an indication of their pltimate objective — the control over operations 
of a business. Control is a matter of executive action. For such control 
to be effective the executive acts on information contained in reports, 
obtained by a process of analysis. Hence analysis and control represent 
a cause and effect relationship. 
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From what has already been said it is evident that by control is 
meant the guidance of the internal operations of all divisions of the busi- 
ness to produce the most satisfactory profits at the lowest cost. But 
guidance is a double-edged weapon. It involves both responsibility 
and authority for action. An executive at any level cannot be held re- 
sponsible for a course of action unless he has the requisite authority. 
Conversely, authority should not be granted unless the person involved 
is held responsible for the results. 

In reality there are two kinds of control : 

1. Control at the source 

2. Control through reports 

Control at the source takes place at the operating level, usually on the 
basis of physical, on-the-spot observation by the foreman or other ex- 
ecutive responsible for the performance of the men under him. Because 
of the size and complexity of modern business, control at the source is 
not always possible and even where it occurs it is supplemented by re- 
ports at different managerial levels where each level is held responsible 
for action at the next lower level. Thus while foremen are responsible 
at the operating level, supervisors at the divisional level are held account- 
able for actions of the foremen, while top executives are responsible for 
divisional performances as w^ell as matters of policy. It becomes evident 
therefore that, as an organization increases in size, management must 
rely more and more on reports and less on visual familiarity and personal 
contact in order to control operations and results. What is needed 
therefore is a structure of reports presenting as nearly as may be a com- 
plete, objective picture of the business. 

Types of Control Objectives. It is possible to distinguish two types 
of control objectives. The first is financial or profit control which is 
concerned with realization of the profit aim of the business through ad- 
justment of selling price, promotion of the most profitable product or 
products, and maintenance of working capital and of net worth. The 
second is cost control which involves guiding the operations of a busi- 
ness on the basis of information as to costs and expenses. More spe- 
cifically cost control involves inventory control, control over efficiency 
of men and machines, of material usage, and other costs. In both cases 
the ultimate result is a balance sheet and a profit and loss statement. In 
many cases also the cost reports eventually furnish supporting details for 
financial statements. 

Classification of Reports. The classifications presented below are in 
many ways overlapping and are not intended to present separate air- 



Ch. 23 


COST REPORTS AND STATEMENTS 


467 


tight categories. The most important classifications may be considered 
from the following viewpoints : 

1. In relation to outside world 
a) Internal 

h) External 

2. Levels of responsibility 

3. By elements of cost 

4. Form 

5. Purpose or uses 

6. Frequency 

7. Methods of preparation 

8. Geographical 

9. Method of presentation 

The first of these has already been discussed and therefore needs no 
further explanation. The second is discussed briefly below ; the others 
are discussed in detail later in this chapter. 

Levels of Responsibility. Reports may be presented to minor, in- 
termediate, or general executives. Some reports are addressed exclu- 
sively to one level, others to two or more levels. Minor or junior ex- 
ecutives consist of foremen, section chiefs, master mechanics, and chief 
storeskeeper. It is evident that these are the persons that direct perform- 
ance at first hand. Hence the reports reflect the close relationship be- 
tween the executive in question and the workers. It is at this level that 
performance is most easily controlled through fairly frequent reports, 
ranging from daily to weekly or monthly reports. Examples of such 
reports are performance reports for foremen, material reports for stores- 
keepers, and reports on controllable expenses. 

Intermediate executives cover those who are in charge of a division 
of a business carrying on a group of closely related activities or whose 
duty it is to supervise the activities of a group of minor executives. 
Production superintendents, purchasing agents, office managers are ex- 
amples in point. These persons may be considered as technicians and 
are characterized by long training and experience. Reports addressed 
to them summarize divisional activities. While (they may receive certain 
daily and weekly reports, they are concerned with longer periods and 
hence receive some of the more important reports or copies of them 
issued monthly, quarterly, and yearly. 

General executives consist of the chairman of the board, corporate 
officers, and staff executives, as distinguished from line executives, in- 
cluding the general manager and controller. They are in charge of 
major activities of the business, usually cutting across divisional lines. 
Their duties on the one hand are to maintain proper efficiency in each 
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division and to coordinate the activities of the various divisions. On 
the other hand they are also concerned with the ultimate objective of 
the business : to secure an adequate return on the investment. Accord- 
ingly they must think of their enterprise in relation to external economic 
conditions. They are concerned with plans for the future, both short 
range and long range ; they must study costs in relation to the business 
cycle; in short, theirs is the task of formulating company policies and 
translating those into desired action patterns. A striking example is 
furnished in the organization manual of the Victor Division of the Radio 
Corporation of America. In defining the duties of the director of ac- 
counts and finance this manual sets forth among others the following : 

1. Participate in the development of over-all RCA Victor Division 
policies and the establishment of division-wide, sound, practical 
financial, accounting, budget, tax, and insurance policies and pro- 
cedures. 

2. Represent top management’s interest in the administration of all 
accounts and finance matters division-wide through direction of the 
accounts and finance department and its various divisions. 

3. Arrange for . . . operating methods of the division and compliance 
with standard procedure instructions . . . 

4. Advise the operating vice president of significant changes and trends 
in the profit and financial status, and on budget performance of the 
division, productive departments, and plants. 

Requisites of Reports. In the planning of the report system certain 
requisites should clearly be kept in view. These may be summarized 
under the following headings: 

1. Economy of time and effort 

2. Physical make-up 

3. Time of presentation 

4. Content 

5. Adaptation to executives 

Economy of time and effort. It is only common sense to con- 
serve time and effort on the part of those preparing reports and those 
that must read them. From the point of view of the former the most 
important point to be kept in mind is the emphasis on significant facts 
only, or what has been referred to as the principle oj exceptions. As 
long as events take their expected course, they are hardly worth report- 
ing. By emphasizing the exceptions the executive can concentrate on 
them rather than spend time looking into matters that seem to be per- 
fectly normal. In this way compactness and flexibility are obtained. 
This principle becomes of ever greater importance at successively higher 
levels of executive responsibility. 
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Another way in which time and effort may be economized is through 
standardization of reports. This applies particularly to routine reports. 
These are reports that are regularly furnished and hence should follow 
a set pattern so that they may become familiar both to those preparing 
and those reading the reports. This may be achieved by having the 
same columnar arrangement, for example, in tabular reports, or better 
still, by having the form preprinted so that only the figures need be in- 
serted in their proper place. In any event, uniformity of treatment enor- 
mously simplifies matters for all parties concerned. 

In the case of special reports, the above points do not hold. Here 
the only economy possible is to keep such reports at a minimum. A 
common error is to continue sending through reports period after period 
when the executive in question merely wanted the information on a 
single occasion. 

Aside from the standardization of reports, discussed above, other 
economies are possible. For example basic data may be recorded in 
form for use in daily, weekly, or monthly reports. This could be accom- 
plished by having a separate line on the report allotted for each day in 
the month with lines for weekly subtotals and monthly grand totals. 
Across the page are whatever headings are called for by the report plus 
a cumulative column. In this way as daily totals are' entered, the total 
to date is automatically obtained. The same is true of weekly and 
monthly totals. 

For greater effectiveness, statements are sometimes prepared on so- 
called strip forms (Figure 137). When placed in their proper binder 
or folder two types of comparisons can readily be made without the 
necessity for rewriting the data. By spreading the strips to the right, 
corresponding columns are exposed giving a complete month-to-month 
or other periodic comparison. Similarly, by spreading the forms to the 
left, comparisons are available of the current figures with the cumulative 
or year-to-date figures. 

Physical Make-Up. The basic principle from the viewpoint of the 
physical appearance of reports is to keep them simple, understandable, 
and as brief as circumstances permit. So far as possible it is wise to 
avoid the use of large analysis sheets covered with many figures. It is 
best too to keep the figures themselves to a minimum, free from burden- 
some detail since few people possess the ability to read and digest pages 
crammed with figures. 

A second principle to be observed is the employment of clear descrip- 
tions. These include the use of titles and subtitles that exactly describe 
the content of a report or a section of it. Included also are the use of 
proper columnar headings, date of report, period covered or, in case of 
balance sheet items, the date as of which the figures are valid. 
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Third, it is always a good idea to present summary findings first 
before proceeding with supporting detail. This is a familiar principle 
especially in financial accounting, and is a good one to follow in cost 
accounting. In this way the vital information is highlighted first and the 
executive is in a position to follow up supporting detail to the extent 
desired. 

Fourth, reports should be prepared so far as possible in comparative 
form. The comparisons may be against past performance, against stand- 
ards, or against budget figures. 

A final point to be kept in mind concerns the attractiveness of the 
report. This involves the presentation of the report data as interestingly 
as possible, particularly in an analytical type of report. It goes without 
saying that neatness, spacing, standardized forms and sizes are all points 
to be considered in this connection. 

Time of Presentation. The important points to be kept in mind 
in connection with the proper time of presenting reports are prompt- 
ness, up-to-dateness, and accuracy. The importance and validity of 
figures deteriorate rapidly with the passage of time. It is therefore of 
the utmost importance to avoid having the figures get stale. Many items 
should therefore be presented almost as soon as they occur; daily, if 
necessary. It is not uncommon, where valuable materials are used in 
production, to get reports on material usage tzvicc a day. This is for the 
purpose of heading oflf further material losses in case a report shows a 
sudden rise in material usage as compared with standard. 

It is at this point that the requirements of accuracy come into conflict 
with those of promptness. Accuracy demands audit or verification of 
data and this takes time. Thus if figures, before being released, have 
to be tested, the report is likely to be delayed and loses much of its value. 
Two remedies, adopted by many concerns have been found possible: 

1. Rounding off dollar amounts and percentages 

2. Release of preliminary data, followed by final data at a later time 

The first of these is distinctly worth while. Where many figures are 
involved and many percentages to be calculated, the saving in time is 
substantial if these figures are conveniently rounded off. Even where 
unit costs are calculated, the latter should be carried only as far as neces- 
sary to reveal significant differences. It is seldom that unit costs in 
the fifth or sixth decimal place are of much consequence. 

A very common device in use by many concerns is to issue prelimi- 
nary reports and, later on, final reports. Where good internal audit 
control is in force, the preliminary data are themselves likely to be quite 
accurate. In fact, many concerns have found that the final figures differ 
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from the preliminary reports by a very small percentage, and that there- 
fore it pays to sacrifice that small degree of accuracy in order to issue the 
preliminary reports promptly. 

The frequency with which a given report is issued determines to a 
large extent how up-to-date it is. This in turn depends on the needs of 
the executives, on whether it is a routine or special report, on the degree 
of executive responsibility and the nature of the items reported. For 
example, a report on labor efficiency of individual workmen should be 
made to a foreman daily. It is he who must stop inefficiency at the 
source. But a similar report to the production superintendent either 
need not be made or, if made, can be submitted perhaps once a month. 
What the superintendent wants is merely to see how well the foremen 
are doing their jobs. He is therefore not interested in individual work- 
ers’ daily performances except as a means toward achieving the above 
objective. In his case the weekly and monthly figures submitted merely 
confirpi the day-to-day figures of control at the source. 

Content of Reports. In general, reports like the chart of accounts 
should follow the organization structure. Within each level of respon- 
sibility, the executive should be kept informed of the details of the group 
of activities immediately under his jurisdiction. In addition he may be 
given some general results of the rest of the business. The really im- 
portant factor, however, is to emphasize his responsibility. In the na- 
ture of things therefore only the controllable items of cost should be 
stressed in a report; i.e., the executive is held responsible only for those 
items over which he exercises control. These include the variable costs 
and the variable portion of semifixed expenses. The noncontrollable 
items, that is, fixed costs and fixed portions of semifixed expenses may 
be included for purely informational purposes, provided they are sepa- 
rated from the controllable items. 

Adaptation to Executives. It is a truism to say that reports must 
be adapted to the executive receiving them. The ‘‘boss” is entitled to 
his preferences and such preference of course governs the form and man- 
ner of presentation. In addition the report should meet a definite need 
and tell a definite story by being as specific as possible. 

In the case of special reports the necessity for adaptation is even more 
striking. Such reports, merely because they are special, can be presented 
with more force than routine reports. Special reports usually require 
a careful analysis of a problem or situation, followed by a conclusion in- 
volving recommendations. 

The final point in adaptation lies in the method of presentation of the 
report. This may be oral, written, or in graphic or other form, or some 
combination of these. Oral reports are quite common. They may be 
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made to an individual executive or to a group of executives in confer- 
ence. The report may supplement a written report by explaining the 
chief features and leaving the executives to study the written report at 
leisure, or the oral presentation may take the place of a written report. 
In any event, oral reporting requires complete familiarity with the con- 
tent. It is necessary for the reporter to plan the material to be gone 
over, and in case exhibits are to be shown he must be able to turn to 
the right table or chart without delay or confusion. It is necessary also 
in oral reporting to avoid extreme detail as most people would find it 
difficult to follow. Instead it is wise to try to anticipate questions as 
far as possible. 

Written reports are often of the analytical, essay type. They serve 
as records of decisions made and guides for the future. If graphs or 
tables are part of the report they should be explained in the text and 
the appropriate conclusions drawn. 

Graphs, ratios, and tabular presentations are often used either by 
themselves or in combination with the other forms of reporting. They 
appeal to some types of executives, particularly since they condense much 
information into a small space. Graphs are particularly suited for the 
study of time series where it is desired to study long-time trends, cyclical 
fluctuations, etc. Among types of graphs may be mentioned, besides 
the usual coordinate charts, bar charts, pie charts, picture charts, ratio 
charts, Gantt charts, break-even charts, and density maps. 

The purpose of ratios is to point out relationships of certain factors, 
all of which aflFect comparative earnings of a business. Thus there are 
turnover ratios of inventories and of labor; efficiency ratios involving 
labor efficiency expressed as a figure per unit of product or per hour. 
Similar ratios may be used for material usage. Finally there is a host 
of ratios commonly employed in analysis of financial statements. 

Organization of Report System. It is evident that in any fairly 
large concern a sizable number of reports is handled and it becomes 
quite a responsibility to keep track of them. Ordinarily this respon- 
sibility is vested in the chief accounting officer or other staff executive 
who initiates a survey of management’s need for information. So far 
as possible the reports are related to the concern’s organization chart in 
the sense that the information required by top executives sets the pattern 
for reports at lower levels. In this way information is collected showing 
the reports required, by whom they are required, and how often they are 
to be furnished. 

In very large companies authority for the proper administration of 
the report system is vested in an office standards section. The latter 
registers all reports and provides for central filing of copies of all re- 
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ports. Every report is numbered and all pertinent data are recorded in- 
cluding title, source of data, person preparing the report, date to be com- 
pleted, and disposition of report by the one receiving it. 

On the basis of the completion dates, a report calendar is drawn up, 
establishing a definite schedule for the issuance of each report. The 
schedule sets not only the day, but frequently the hour when the report 
is due and it becomes the duty of the standards section to follow through 
and see that each report is issued on time. This section also is of im- 
portance in the design of report forms. It issues instructions covering 
layout, size, and type of paper in an effort to secure uniformity of design 
of forms. Standard instructions are also issued covering the typing, 
binding, and number of copies. Finally the office standards section 
makes periodic checkups on reports being issued. Experience has shown 
that many reports are issued which are never used. It is the duty of the 
office standards section to inventory reports periodically and check their 
actual usefulness. If they are not being used permission may be asked 
to eliminate them. A simpler method is simply to drop the report tem- 
porarily and if no one complains, make the drop permanent. A watchful 
eye should also be kept on special reports. If there are too many of 
them, the standards section might well give some thought to the pos- 
sibility of incorporating some of the special information in the regular 
reports and thus obviate the necessity for frequent special reports. 

Specific Internal Reports. In the following pages a number of 
specific internal reports are described. Not every concern embraces all 
the reports mentioned. They are intended to be merely representative of 
report forms that are being used in practice and whose principles could 
be applied wherever a company thought the subject in question to be 
sufficiently important. 

Types of Material Usage Reports. Figures 138 and 139 illustrate 
two possible forms that reports covering material usage may take. Fig- 
ure 138, used by ti textile company, is a report prepared for the manu- 
facturing vice-president, superintendent of weaving rooms, and depart- 
ment handling raw materials. The report shows responsibilities by 
looms for material usage by comparing actual material consumption with 
the standard cost allowance. 

The modern trend in cost reports is in the direction of greater use 
of quantity engineering data as opposed to dollar cost figures. This is 
due to two factors : first, standard costs are based on physical standards 
and hence reports are prepared more quickly by letting the physical 
standards speak for themselves rather than translating them into stand- 
ard costs. Secondly, physical quantities are likely to be more readily 
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understood than dollar totals, especially at the operating level. Figure 
139 illustrates this method, although the report is shown in both physical 
quantities as well as dollar amounts. This report is issued daily to 
foremen and shows only those items on which the actual weights used 
exceed standard weights allowed. This enables foremen to concentrate 
their attention on those items in excess of standard. In general material 
usage reports are sent daily to foremen covering major items of material 
or, as in the above case, only the unfavorable ones. These reports show 
standard allowance, actual usage, variation, and, likely as not, per cent 
variation, or, as in Figure 138, per cent of actual to standard. 


Loom No. 

Standard | 
Cost Allowance 
Inc. Waste 

Actual Usage 
at Standard 
Prices 

Usage 

Variation 

%oi 

Standard 

1 .. . . 

$4,006 

$ 3,993 

$ 13 

99.7 

2 

4,137 

4,298 

161* 

103.9 

3 ... 

Etc 

4,692 

4,623 

69 

98.5 

19 

3,786 

3,973 

187* 

104.9 

20 

4,803 

4,763 

40 

99.1 

Totals . 

$86,735 

$88,143 

$1,408* 

101.6 


♦ Denotes unfavorable variance. 


Figure 138. Material Usage Variance Report (in dollar amounts) 

In addition weekly reports of material usage by parts and products 
are prepared by the cost department by summarizing the daily reports 
and providing, besides the figures on the daily reports, the cumulative 
variances since the beginning of the year or quarter or other convenient 
date. A monthly report is issued summarizing the cost variances by 
products or product classifications. 

Scrap and Spoilage Reports. Somewhat different in character are 
the reports issued in connection with scrap and spoilage. It must be 
understood that spoilage is a symptom rather than a cause. By this is 
meant that spoilage is merely the visible evidence of some factor that 
causes or is responsible for it. Thus it is not enough for a foreman to 
answer that excessive usage is due to a heavy spoilage factor. That is 
not the cause ; actually it is necessary to start a chain of investigation to 
discover why the spoilage occurred. At the start of a run, particularly 
where design changes have taken place and it is necessary to get the 
‘‘bugs’^ out of the product, heavy spoilage is to be expected. 

The essentials of reporting scrap and spoilage may be stated to con- 
sist of complete information, especially on major items, prompt report- 




Ch.23 


COST REPORTS AND STATEMENTS 


477 


Cumu- 

lative 

$ 242.96* 
818.66^ 
1.81 

4(> 

So 

VO 


Ov VO 

VO 

w i5 

Tj- 

CVJ 


Tf cvi 

K 





a ^ 

I 


• *2 

to to 


^ § c 

u ® 


•d u w 

Ui 

c/3 Pl, PL, 


VO tT OQ OO VO 

ON 00 o 1-1 
OO VO 1 — I vq o 
cvi cvi cq <o Cvi 


O Oi 

. a a; 
O ^ V- 

z^fv 


s S E 
! o S o S, o £ 

1— »^.'o §' a* 

^ U a 
VO \o & 

SS 2 

'O 'O WJ 

.S 

’lo CS 

a 

' ^ tfj g 

2^ -9 


!S??2 

\ O t>* VO S 

> r-l irH CNl nj =! *5 

> to VO lo IIS *3 

» t>. <i <i 


'iGURE 139. Report of Material Usage (in physical units and dollars) 
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REPORT OF SCRAP PER DIRECT LABOR DOLLAR 
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Figure 140. Graphic Report of Scrap (based on per cent of labor cost) 
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ing, and placing of responsibility for scrap. Generally, loss is measured 
in the form of a ratio (Figure 140) based on some factor of varia- 
bility or against a standard allowance. The starting point is usually a 
daily report on major volume products or on products in difficulty show- 
ing the quantity scrapped, good production, per cent scrap, part number, 
and, if desired, value. In the case of new products the daily reports 
may of course be discontinued as soon as it becomes evident that pro- 
duction is in line with standard. The report may be prepared by the 
cost department or may be in the form of an inspector's report of material 
rejected Copies are provided for the general superintendent, planning, 
accounting, and inspection departments. Another valuable report is a 
daily report of spoilage by individual workmen. The latter enables the 
foremen to assist the workers in question to reduce spoiled work and 
also serves as a basis for payroll deductions in cases where workers are 
charged for spoilage. 

On the basis of the daily reports, weekly and monthly summaries 
are prepared either by departments (Figure 141) or on a plant-wide 
basis. These usually provide for reporting current scrap and spoilage 
as well as cumulative figures. 

Reports on Purchasing Activity. Action of the purchasing depart- 
ment with respect to buying policies influences both price and usage of 
material. Price is usually thought of as uncontrollable, since it is largely 
an outside factor. Nevertheless, the purchasing department can control 
price to some extent through efforts to obtain maximum cash discounts 
or quantity discounts, by placing orders in off seasons, spacing orders 
over a period of time, or by entering into contract obligations. To 
these may also be added such circumstances as use, by the manufacturing 
department, of a type of material costing more than that called for in 
the specifications because the purchasing department failed to maintain 
an adecjuate supply of the needed variety. 

The extent to which the purchasing agent is responsible for price is 
a matter of administrative policy. Buying on basis of price alone may 
degenerate into speculation. It may also tie up needed working capital 
in large inventory items when such capital is needed for other items. 
Whether a purchasing agent shall be allowed discretion to buy when he 
considers conditions favorable must be decided on the merits of each case. 

Reports on the purchasing department's activity are of special im- 
portance since material represents in many instances a substantial part 
of the cost of production. Actually, and in a narrow sense, the manu- 
facturing division cares little about the purchase price of material used, 
but only about its quality, availability, and economical use. The pur- 
chasing department and top management, however, are vitally interested 



480 


COST ACCOUNTING 


Ch. 23 


in the question of price. Where standard costs are used or where budg- 
etary controls have been set up it is the responsibility of the purchasing 
department to purchase within the allowed standards and thus protect 
the budgeted net profit. Of course, some price variances result from 
changes in external circumstances over which the plant has no control. 
Hence these variances are not always to be regarded primarily as in- 
dexes of personal performance by the purchasing officer, but instead as 
indicators of possible needs for changes in standards, in the product 
price, or in the kinds of materials used. 
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Production 
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Month 

Year | 

% 

July 
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1.04 

Aug 


.99 

Sept. 

m H 

1.10 

Oct 

H 11 

1.15 

Nov. 
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103 
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Figure 141. Monthly Scrap Report 


A common method of reporting price variances is through weekly or 
monthly summaries drawn from the voucher register or other source 
where invoices have been recorded at actual and standard prices. The 
summary may be subdivided in any way desired. Its chief usefulness 
lies in the ability to separate cost variations for the purchasing and the 
manufacturing departments and the determination of the efficiency of 
each of these divisions. 

Reports on Direct Labor. In line with the managerial exception 
principle, analysis of direct labor cost may well center around the varia- 
tions from standard. Since labor cost is a function of two factors, wage 
rates and time, it follows that variations from standard must be quanti- 
tatively analyzed in terms of those factors. 
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The immediate control of direct labor cost is, in most concerns, in 
the hands of foremen. This requires that they be provided with reports 
daily or weekly to help them in keeping this element of cost within stand- 
ard limits. Where the rates paid are determined by a contract with a 
union or by executives other than foremen, only the usage and selection 
of the correct grade of labor is chargeable to foremen. 

Rate Variances. The problem of adequate labor relations may be 
said to overshadow in importance every other cost problem. In report- 
ing on prices paid for labor the objective is to provide top management 
with a grasp of labor relations problems. To that end, management 
should be furnished with data necessary in labor negotiations. These 
include : 

1. Trend in labor rates: per cent of employees in each pay bracket, 
shifts in pay brackets 

2., Wage rates compared with rates in industry generally 

3. Straight time hourly earnings as an aid in job classification and 
formulation of wage rate policy 

The most obvious cause of rate variances is occasioned by changes 
in labor rates whether the changes were generally authorized or are in 
line with company policy. Aside from authorized increases, wage rate 
variances may result from the employment of high-rate employees on 
low-rate tasks or from overtime work necessitating premium rates for 
the overtime period. In the former case an increase in the average 
hourly rate of a department takes place, although no one has been given 
a wage increase. In the case of overtime a similar increase takes place, 
due to the premium wage paid for the excess hours. The presence of 
both should be checked constantly through reports. 

Labor Efficiency. The second cause of excess labor cost lies in the 
time factor, and concerns the use of an excessive number of labor hours 
to perform a given quantity of work. Not only are the reasons more 
numerous than those which create labor rate variances, but they are also 
harder to discover and control. Consequently, the bulk of labor reports 
is devoted to the time element. The first kind of report found essential 
in this category is a daily comparison of standard and actual direct labor. 
This may be expressed in man hours or dollars or both. The comparison 
may be in the form of a daily labor analysis by individual jobs or by oper- 
ations with further subdivision showing efficiency of individual workers. 
This serves to indicate whether the variance is a chance phenomenon or 
occurs regularly. A column for cumulative figures may be added. 

A comparison between estimated or budgeted unit man hours and 
actual unit man hours, revealing either a gain or loss, is provided in 
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Figure 142. Study of such a report may lead to an investigation of the 
effectiveness of labor and to a revision of labor policies. Tracing back 
to causes, there may be revealed that the right man was not placed in 
the right job; that a foreman has failed to secure cooperation of work- 
ers; that training and instruction of new workers was inefficient and 
faulty ; that wage incentive plans were lacking ; or that labor turnover 
was excessive. Information thus presented and compared has a direct 
bearing upon individual productivity of workers under the foreman of 
a department. The report covers a week, but a similar report should be 
prepared daily. 
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Figure 142. Weekly Report of Direct Labor Efficiency 


Other weekly reports on labor efficiency may include the following : 

1. Summary of productive workers operating at less than standard 
efficiency 

2. Summary of bonuses earned 

3. Departmental labor efficiency 

4. Analysis of productive labor hours charged to nonproductive activi- 
ties 


In addition there may be monthly reports by departments covering 
labor performance on all orders completed during the month. A very 
common monthly report is one covering labor turnover. By the latter 
is meant the ratio of separations or replacements to the total number of 
employees. It is calculated by dividing the total number of separations 
by the average number of employees. This may be illustrated as follows : 


Number of employees beginning of period 
Number of employees end of period 

, . . . , /200 + 250 

Average number during period ^ 2 

Number of separations . . . 

Labor turnover (30 225) 


200 

250 

225 

30 

.133 


Many companies in computing labor turnover divide it into different 
groups according to causes, such as layoffs, quits, and discharges with 
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a fairly complete analysis of the reasons for voluntary leaving. Some 
companies make a distinction between preventable and unpreventable 
turnover, putting into the latter classification those separations which 
result from reductions in the working force or from deaths of workers. 
Likewise some companies record turnover separately for old and new 
employees, for men and women, for skilled and unskilled labor, and for 
other factors of diflference. 

If turnover is high because of voluntary separations, the causes should 
be found and corrected. An exit interview of a friendly nature should 
be held with all employees severing company connections. All causes 
that are the faults of the company or supervisors or other controllable 
factors should be investigated and corrective measures taken to eliminate 
the trouble. To neglect correction is to lay the groundwork for more 
serious labor troubles later on. 

Manufacturing Overhead Reports. Only by being made constantly 
aware of the cost of production can costs be kept within prescribed limits. 
So many opportunities for waste exist that every means must be utilized 
at all levels of executive responsibility for aiding operatives to turn out 
production with reasonable economy. The question of who is blaming 
whom for poor performance must be replaced by teamwork where every- 
one is working towards a common goal : the best product at lowest cost. 
These sentiments apply of course to all elements of cost, but they hold 
true with particular force of manufacturing expense because the latter 
is less susceptible of exact measurement and calls for greater exercise of 
human judgment. 

The primary aim of expense reporting is to aid the twin problems 
of cost control and cost reduction. The factors involved in the solution 
of these problems are the analysis of expense by behavior into fixed, 
variable, and partially variable expenses. The results are evidenced in 
reports showing comparison with standards or with budget figures 
through variance analyses. 

Control Through Budgets. Indirectly, control through standards 
is one aspect of budgetary control. This is because at standard capacity 
the allowed expense per unit equals the standard expense per unit. 
Since, however, a plant does not always operate at standard capacity, 
use is made of flexible budgets to obtain expense allowances at various 
capacity levels. By comparing actual expenses of producing depart- 
ments with the budget allowance based on the actual production level 
attained, the necessary control variances are obtained. In the case of 
service departments the budget allowance is based on the general plant 
activity reached or, if possible, on some specific index of activity of the 
particular service department. 
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Foremen's Budget 
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* Denotes unfavorable variance. 
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Responsibility for Overhead Variances. Responsibility for over- 
head variances starts with the setting of standards and their approval 
by operating executives. This means that expenses should be accumu- 
lated only in terms of individual responsibilities; i.e., only the controlla- 
ble overhead items are to be shown in the departmental statement. A 
good example of this is furnished in the case of a textile manufacturer 
(Figure 143) which represents an analysis of controllable costs by cost 
centers. 

Total departmental costs always include some items which arise from 
outside the department and which are not controllable by the department 
executive. The department’s share of building costs, depreciation on 
machinery, expense for heat and power, and in many cases maintenance 
of buildings and machines are examples of this type of allocated costs. 
Such items are an integral part of the cost of making products in the 
department, but their control responsibility lies elsewhere in the or- 
ganization. 

Apportionment of service department expenses in a departmental re- 
port serves no useful purpose since the foreman obviously has no control 
over the amount of the proration. A common practice is to include 
service department expenses in the superintendent’s budget where no 
proration is necessary. By following this principle, the cost department 
is never embarrassed by having to justify a particular method of split- 
ting expenses among several cost centers. This does not mean that 
proration is never practiced or may not be necessary. It may be used 
in the form of a memo or information item on the departmental report 
to impress the foreman and higher executives with the total cost of 
operating each department while avoiding confusion as to the degree of 
responsibility. Secondly, for product cost purposes proration becomes 
necessary in order to develop proper overhead rates. An excellent ex- 
ample of a departmental report used by a rubber manufacturer and show- 
ing service costs for information only is shown in Figure 144. 

The face of the report (Figure 144fl) lists each item of labor and 
indirect cost considered controllable by the foreman. On the reverse 
side are shown other items of indirect charges comprising elements of 
departmental cost not controllable (i.e., ‘^chargeable”) within the de- 
partment. “Nonchargeable Indirect-Variable” items are controllable 
by the division superintendent. Although allocated to each department 
by rates, they appear as totals in the reports prepared for divisional 
superintendents. Similarly, “ Nonchar geable Indirect-Fixed” items are 
allocated from totals reported to and controlled by proper executives. 

In column 1 of the report is entered the “budget” or one twelfth of 
the annual budget allotment for the department. In column 2 is entered 
the standard cost for each item, derived by multiplying actual units pro- 
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duced by the standard cost per unit. Actual amounts are entered in 
column 3. From these data operating or efficiency variances and vari- 
ances due to volume fluctuations are derived and entered in columns 4 
and 5, respectively. Segregation of variances into two classes makes 
possible a clear recognition of causes and enables a foreman to con- 
centrate upon correction of unfavorable variances of an operating nature 
(column 4). 

Daily Overhead Reports. Many plants have found it an absolute 
necessity to institute daily reports concerning items which must be 
watched closely in order not to get out of hand. If they are operating 



Figure 144a. Departmental Cost Report (face) 
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reports they are most likely of the nonpolicy making type and therefore 
are of chief interest to departmental and divisional operating executives. 
They are intended to provide them with immediate information in con- 
crete form. One of the most important items that needs daily watching 
is the idle time cost covering idleness of both men and machines. It is 
an important measure of the cost of equipment and organization not cur- 
rently used to capacity. Where external factors cause the idle time 
variance, they emphasize the need for volume and serve to impress upon 
management the necessity for more intense sales efforts. Where in- 
ternal conditions cause the variance, increased manufacturing efficiency 
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as a means of lowering costs must be sought. In the latter case, idle 
capacity is to a large extent the responsibility of the departmental or 
other operating executive. Figure 145 illustrates an analysis of manu- 



facturing delays by causes. Below the actual figures is a comparison 
with standard and the variance both for the day and cumulatively. This 
report is in totals for the department. A more detailed report by ma- 
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chines is shown in Figure 146. A careful study of either Figure 145 or 
146 may show that responsibility is often at higher than departmental 
levels. Possible remedies for purely internal causes may lie in more 
careful planning, the introduction of machine load charts or planning 
boards to show work in process or work ahead. 

Other daily reports at the departmental level cover daily expense 
reports to each foreman with a summary of all departments to the 
superintendent. They are simple in form showing actual and standard, 
daily and cumulative figures. 

Weekly Reports. In general it may be said that most weekly ex- 
pense reports are summaries of daily reports. An excellent illustration 
is furnished by Figure 147 which shows a summary of expenses for a 
week with the usual comparative arrangement. Budget reports are the 
feature of weekly reports in many plants. Usually a copy of the ap- 
proved flexible budget is given to the foreman for a week in advance 
and thus may be used as a control sheet. The actual overhead is entered 
by the cost department weekly ; copies are sent to the foremen and plant 
superintendent. Cumulative figures are included as a matter of routine. 
For the superintendent there is a summary of costs and performance of 
each department, summarized from the daily reports, and showing vari- 
ances by causes with, if necessary, recommendations. 

Monthly Reports. Again, in the case of monthly reports, it is neces- 
sary to draw a distinction among the various levels of managerial re- 
sponsibility. At the departmental level reports are made to foremen 
or department heads by individual accounts. These reports are in the 
nature of monthly budget reports and hence reveal actual and allowed 
costs and plus and minus variances from the budget figures. This in- 
formation may be shown in total as well as per unit. Frequently the 
monthly reports may combine production figures and labor costs along 
with the reporting of expenses. 

At the intermediate or divisional level monthly reports to division 
heads are likely to consist of copies of the departmental reports plus sum- 
maries of these covering actual and budgeted expense for the current 
month and cumulatively for the year to date. Finally, at the top or 
policy-making level the information furnished is generally in the form 
of a summary of operating cost variances. 

The type of summary reports referred to here is concerned with re- 
ports at top level of management. The balance sheet and profit and loss 
statement with accompanying variance summaries are by now sufficiently 
familiar. In the case of summary reports, the assignment of respon- 
sibility becomes of extreme importance. The chief executive is re- 
sponsible for the net profit because he is the only one with control over 




Figure 147. Comparative Weekly Operating Summary 
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all factors affecting this figure. But tracing the figures back to gross 
margin there are revealed variances resulting from sales volume, selling 
price, manufacturing cost, and product mix. All except manufacturing 
costs are the responsibility of the sales department. 

In general, summary reports cover, aside from the financial state- 
ments already mentioned, three areas : 

1. Control over operating efficiency 

2. Personnel reports 

3. Internal-external relationships 

Control over operating efficiency is evidenced by summaries of de- 
partmental reports mentioned earlier in this chapter in connection with 
expense and other reports at operating levels. Their purpose is to con- 
trol, on the one hand, the activities of subordinates and thus attain divi- 
sional policies, budgets, and standards, and on the other, to coordinate 
sales, production, and research. 

In addition, top management is concerned with personnel reports, 
covering turnover and labor relations. Finally, in connection with in- 
ternal-external relations, summary reports aim at disclosing trends of 
business, protecting the rate of return, controlling the flow of funds into 
inventory or plant, and planning for expansion. In the case of the 
latter, the aim is to disclose particularly the amount and source of future 
capital requirements. 

Daily Summaries. Reports of daily activities cover, on the one hand, 
financial summaries and, on the other, summaries of plant activities. The 
daily financial summary includes first of all a cash statement. The latter 
shows the opening balance, receipts, disbursements, and closing balance. 
A second item covers information in connection with customers' orders, 
particularly sales, shipments, and unfilled orders. The final item includes 
data concerning receivables, payables, and purchase commitments. Par- 
ticularly important in connection with payables are the amounts required 
to meet payrolls and other fast maturing liabilities. The whole report is 
intended to convey a picture of the working capital position of the busi- 
ness including data to show the changes and the possible extent of the 
changes likely to occur in the working capital. 

Daily Plant Reports. Since the summaries considered here are in- 
tended for top management, some thought must be given to furnishing 
the latter with a compact daily picture of plant activities. An excellent 
illustration of such a report is furnished by Figure 148. By condensing 
the expense classification it is possible to show daily expenses. After 
subtracting the fixed charges which are, at the operating level, noncon- 
trollable, the actual variable charges are obtained and compared with the 




Figure 148, Daily Plant Report 
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standard variables to show loss or gain over standard. A cumulative 
summary for month to date completes the picture. At the bottom of 
the report summaries of labor and manufacturing overhead are given for 
the day, as well as month and year to date. 

Weekly Plant Reports. Figure 147, mentioned earlier, is an illus- 
tration of how daily figures are assembled to produce weekly summaries. 
The particular illustration provides comparative figures for several 
weeks, and while Figure 147 covers the operations of a single depart- 
ment, it can easily be adapted to summarize the activities of the entire 
plant. 

Monthly Summaries. In the case of monthly summaries the process 
of accumulation of daily and weekly figures is continued. Since the 
month represents an important calendar division, other matters are re- 
ported to top management in addition to the above-mentioned items sum- 
marized from weekly reports. These have to do largely with matters 
aflFecting long-range policy. First under this heading may be mentioned 
various forecasts. These cover forecasts of sales for a year or more, 
revised monthly. Included under this heading may be an analysis of 
sales trends by products, particularly trends showing the rate of increase 
or decrease. This forecast may be followed by a production forecast 
outlining the production program by lines, sizes, etc., as well as the pro- 
duction costs, including the budget of manufacturing overhead. Next 
may logically follow a forecast of inventory position including statistics 
on important items of the number of months’ su])ply on hand based on 
production and shipments and number of months' supply required to 
meet production schedules. It should also show the finished goods on 
hand, unfilled production schedules, and balance available for sale. 

Next in importance is a forecast of personnel recjuired to meet produc- 
tion schedules, suitably analyzed by types and grades of labor. This 
may be followed by the financial forecast showing working capital re- 
quirements and the capital assets program showing additional require- 
ments for space, machinery, and equipment, and also prospective retire- 
ments of the latter. All of this information may well be summarized 
for the top executives to show the relative position of the business in the 
industry. 

To be effective, the forecasts must be followed up through a com- 
parison of budgeted and actual figures. Briefly, the items may result 
in reports covering the following: 

1. Condensed financial and operating statements 

2. Sales analyses 

3. Production and inventory 

4. Departmental operating reports 
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Figure 149. Executive Control Chart 
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Included under the heading of financial and operating statements are 
the balance sheet and profit and loss statement. They are prepared in 
condensed form to show financial position and operating results by plants 
and over-all. Accompanying the operating statement may be a profit 
analysis featuring a summary of variances. 

The sales analyses mentioned above contain quota attainments by 
divisions and products, current bookings, current billings, and perhaps 
some industry comparisons. Purely internal items are also reported on. 
These include sales returns and allowances as well as selling expense 
analyses. 

Production and inventory reports show major deviations from fore- 
casts. The production cost reports and their variances from the budget 
form part of the operating summary mentioned above. As for the de- 
partmental operating reports, these have already been discussed. They 
take various forms. There is no reason, for example, why Figure 148 
could not be adapted to show summaries for individual departments. It 
could be expanded to show damage reports, labor efficiency, and material 
usage. 

Graphic Executive Control Chart. Figure 149 is an example of a 
Gantt Progress chart and is an excellent illustration of how a great deal 
of information can be condensed into a single one-page chart. The light 
lines and figures represent quotas or standards, the heavy lines actual 
attainments. 

The purpose of graphic reports is to make immediately apparent that 
a certain result is satisfactory or unsatisfactory. Comparisons presented 
concern the attitude of mind of customers toward the company as re- 
vealed by quality of product and service rendered. They also show what 
work is ahead in plant ; orders received month by month ; data concerned 
with the operation of business, including costs and expenses ; idleness ; 
inventories; and finally, pertinent facts regarding the working force 
such as accidents, labor turnover, earnings, and individual production. 
For each of these items schedules of standards are developed and actual 
performance is plotted against these predetermined figures. Reports in 
this form indicate whether or not progress made is satisfactory or unsat- 
isfactory. 

Work ahead, an item by itself, shows what per cent of capacity of the 
plant is covered by orders. Orders received are plotted against monthly 
sales quotas. Business conditions are a forecast of general business 
activity. Operating data include factory costs, overhead, capacity used, 
idleness cost, inventories, and changes in capital accounts. Reports on 
employees concern accidents, number left employ, number entered em- 
ploy, average earnings, and man records made up from a daily produc- 
tion record of each workman compared with a definite standard. 
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QUESTIONS 

1. What role does the principle of exceptions play in internal reports? 

2. How is cost analysis related to cost control ? 

3. Is there any basic difference in reports furnished for different levels of 
the management hierarchy ? Explain. 

4. Are internal reports concerned solely with internal events and condi- 
tions ? Explain. 

5. What is the purpose of material usage reports ? 

a) Who makes them ? 

b) To whom are they addressed? 

c) How often are they made? 

6. Are all volume variances noncontrollable ? Explain. 

7. What function does the budget serve in furthering manufacturing 
expense control? 

8. Should prorated service department expenses be included in reports to 
foremen ? 

9. What factors affect tool costs? What reports would you recommend 
in this connection? 

10. What is the relation between summary and detailed operating state- 
ments ? 

11. Should scrap and spoilage be reported by: 

a) Individual workers ? 

b) Departmental responsibilities ? 

c) Types of scrap? 

12. What kind of reports may be used to control maintenance of buildings 
and equipment? 
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Nature and Significance of Distribution Costs. The accounting for 
distribution cost concerns itself with those costs incurred after the goods 
have been finished and until the goods have been placed in the hands of 
the customer. In the usual profit and loss statement, distribution costs 
cover all costs listed after gross profit, including therefore the selling, 
administrative, and financial management expenses of the business. 

Examination of the literature of cost accounting shows that the por- 
tion dealing with distribution costs is dwarfed by the large volume of 
material available in cost accounting for manufacturing and the refine- 
ments which have been worked out in this area. Nevertheless, wherever 
analyses of distribution costs have been made, the results have been as 
dramatic as those produced by manufacturing cost analyses. To illus- 
trate : 

1. An analysis of sales by distributors of mill supplies indicated 44% 
of orders received were under $5 each, and accounted for only 4% 
of sales, while 56% of the orders received were over $5 and ac- 
counted for 96% of the volurne. The need for distributors perform- 
ing an essential marketing function in this case was apparent when 
it was further developed that if the manufacturer handled the sales 
directly, prices would have had to be increased 16 to 21%. 

,2. A lubricating material manufacturer after 45 years of sales direct 
to the consumer changed to marketing through a distributor and cut 
selling costs 50% thus permitting a substantial price cut and higher 
profits. 

Manufacturing Cost vs. Distribution Cost. The techniques devel- 
oped for distribution cost accounting are borrowed from cost accounting 
for manufacturing despite the fact that there are some inherent differ- 
ences in these two areas of cost accounting : 

1 . Manufacturing cost accounting concerns itself with costs by depart- 
ments, cost centers, processes, and units of product, while distribu- 
tion cost accounting deals with cost by sales territories, customers, 
salesmen, products, and size of orders. 
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2. The costs incurred in the manufacturing process are costs in and 
about a specific place — a plant — the operating conditions of which 
are subject to a great degree of control. The marketing process 
permits only a limited degree of control ; first, because the customer, 
his wishes, and peculiarities are frequently the governing factor; 
and, secondly, because a great part of the selling function is carried 
on away from the office. 

3. Manufacturing efficiency is generally measured in terms of decreas- 
ing unit costs. Selling efficiency is usually measured in increased 
sales volume as an indication of increased profitability, the latter all 
too frequently misleading. 

4. The comparatively wide use of standards for manufacturing cost is 
in sharp contrast to the extremely limited development of standards 
for distribution costs. 

Classification of Distribution Costs 

The cost accountant should start with the natural classification and 
proceed to study these items under conditions of increasing or decreas- 
ing productive activity. He also examines these items with a view to- 
ward the best possible basis for charging the overhead to a specific 
product or process. From this study follow the steps of manufacturing 
overhead assembly, allocation, distribution, and final application to the 
product. The same approach is taken in the analysis of distribution 
costs. 

Direct vs. Indirect Costs. Direct costs are those distribution costs 
incurred for and benefiting a single segment of sales and can therefore 
be easily associated with specific commodities, customers, or other sales 
components. • Accordingly, the cost to operate a district sales office is 
a direct cost of the sales territory in which the office is located. Indirect 
costs are those incurred for and benefiting sales generally but which can- 
not be traced to specific products, customers or other functional units. 
For example, the salary of the general sales manager is an indirect cost ; 
in fact, the great bulk of distribution costs is indirect in nature. 

Fixed vs. Variable. Fixed costs are those distribution costs which 
do not change in total amount with changes in sales volume. Variable 
costs do change in total amount as sales volume varies. Again, as in 
manufacturing cost accounting, the distribution is not a hard and fast 
one but must depend on conditions in the particular business. For ex- 
ample, a company may own the trucks used to deliver its goods ; hence 
changes in sales volume have little effect on the cost of delivery unless 
some chauffeurs are dismissed or additional ones hired. Delivery ex- 
pense can be a variable expense when a company contracts for all its 
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shipping with an outside delivery organization on a ton-mile basis. It 
should be noted that most costs are fixed for a given range of sales 
volume and become variable when substantial changes in volume occur. 
The cost of key personnel, rent, depreciation, taxes, and insurance in- 
curred to operate a branch may be considered fixed, but if volume de- 
clines and the branch is closed, the entire expense is variable. During a 
relatively short period of sales decline, most distribution costs remain 
fixed but if a depression of long duration is expected, costs will be cut 
and become variable. 

Bases of Classification. Distribution expenses, like production costs, 
are commonly classified on the following bases : 

1. By nature of cost item or object of expenditure, usually referred to 
as the primary account basis 

2. By functions performed, commonly called functiohal basis 

3. By manner of application, i.e., by product group, method of sale or 
delivery, or sales territory 

Primary Expense Classification. The primary expense classifica- 
tion considers all expenses according to the objects of expenditure. The 
latter include salaries and wages, office supplies, depreciation, insurance, 
property taxes, and similar items applicable to the distribution function. 
The number of accounts depends on the extent and detail of the informa- 
tion desired by management. 

Primary expense classifications may be developed in two ways. They 
may be : 

1. Laid out without regard for the functional divisions; all primary 
classes involve all functions and are organized in one all-inclusive 
list. The functional breakdown is prepared later. 

2. Developed as subdivisions of functional classifications. 

An illustration of a classification by primary accounts is given below. 
It represents the commercial expense classification from the Uniform 
Accounting Manual for the Rubber Manufacturing Industry. 

COMMERCIAL EXPENSE CLASSIFICATION— RUBBER 
MANUFACTURING INDUSTRY 

.10 Salaries, Wages, and Commissions (employee compensation) 

.101 Salaries 

.102 Wages 

.103 Commissions and Additional Compensation 
.11 Commissions — Agents, Brokers, Dealers 

.111 Agents 

.112 Brokers 

,113 Dealers* Warehouse 
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.12 Traveling and Entertainment Expense 
.13 Rent 

.131 Space Rental 
.132 Office Equipment Rental 
.133 Amortization of Leasehold Improvements 
.134 Losses on Leases 
.14 Maintenance and Repairs 
.15 Taxes 

.151 Taxes on Real Estate 
.152 Taxes on Personal Property 

.1521 Furniture and Fixtures 
.1522 Merchandise 

.1523 Intangibles (money and credit) 

.153 Taxes on Automobiles and Trucks 
.154 Old Age Benefit Tax 
.155 Unemployment Insurance Tax 
.156 Capital Stock Tax (federal) 

.157 State Franchise or Income Taxes 

.16 Insurance 

.161 Insurance on Real Estate 

.1611 Buildings and Appurtenances 
.1612 Public Liability 
.1613 Elevator 

.1614 Riot and Civil Commotion 
.1615 Pressure Vessel Explosion 
.162 Insurance on Personal Property 
.1621 Furniture and Fixtures 
.1622 Merchandise 
.1623 Other: 

.16231 Receivables 
.16232 Use and Occupancy 
.16233 Marine 
.16234 War Risk 
.16235 Pressure Vessel Explosion 
.16236 Riot and Civil Commotion 
.163 Insurance on Automobiles and Trucks 
.164 Employees' Compensation Insurance 
.165 Premium on Surety Bonds 
.166 Life Insurance Executives 
.167 Employee Group Insurance 
.168 Losses Not Covered by Insurance 
.17 Depreciation 

.171 Depreciation and Obsolescence on Buildings and Appurtenances 
.172 Depreciation of Furniture, Fixtures, and Equipment 
.173 Depreciation of Automobiles and Trucks 
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.18 Heat, Light, Power, and Water (portions applicable to commercial expense 
department) 

.181 Heat 
.182 Light 
.183 Power 
.184 Water 

.19 Expense Materials and Supplies 
.191 Packing Supplies 
.192 Shipping Supplies 
.193 Stationery and Office Supplies 
.194 Gasoline and Oil 
.195 Tires and Accessories 
.196 Miscellaneous Supplies 
.20 Samples 

.21 Losses on Finished Goods 
.211 Breakage 

.212 Merchandise Sold as Scrap 
.213 Inventory Differences 
.22 Communications 
.221 Telephone 
.222 Telegraph 
.223 Teletype 
.23 Postage 

.24 Freight, Express, and Parcel Post (other than finished goods) 

.25 Books and Periodicals 
.26 Dues 
.27 Donations 
.28 Provisions for Pensions 
.29 Provisions for Bad Debts 
.30 Advertising 

.301 Advertising Space 
Newspapers 
Magazines 
Posters 

Outdoor Signs 
Electric Signs 

.302 Advertising Agency Service 
.303 Art Work Service (outside) 

.304 Radio 
.305 Display 
.306 Motion Pictures 
.307 Electros 

.31 Commercial Research Bureau (outside) 

.32 Credit and Collection Agencies 
.33 Legal Service (outside) 

.34 Patent Expense (outside) 
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.35 Trucking Service (outside) 

.36 Auditing (outside) 

.40 Directors’ Fees and Expenses 
.41 Conventions and Conferences 
.411 Customer Conventions 
.412 Company Conferences 
.42 Company Publications 
.43 Miscellaneous Unclassified 

Though the above classification includes administrative and mar- 
keting expenses, this does not mean that these are combined for ac- 
counting and report purposes. Because many primary accounts found 
in the administrative division also exist in the distribution division, a 
single list of primary accounts has been developed to cover both divisions. 
By use of code numbers the major expense division can be indicated. 
Thus, under the method of coding used in the rubber industry, account 

85.101 is used to record the salaries of the sales function and account 

86.101 the salaries of the administrative function. 

Functional Classification of Distribution Costs. Somewhat com- 
parable to departmental classifications used in connection with produc- 
tion costs is the functional basis for classifying distribution costs. The 
classification is illustrated below. 

FUNCTIONAL CLASSIFICATION OF DISTRIBUTION COSTS i 

1. Investment in finished goods: 

Taxes on stock 
Insurance on stock 

2. Storage of finished goods (portions of following expenses applying to factory, 
branch, and district warehouses) : 

Rental expense, or 

Maintenance and repairs to buildings 

Taxes on buildings 

Insurance on buildings 

Depreciation on buildings 

Heat, light, and power 

Outside storage space 

3. Inventory control, finished goods: 

Salaries — stock-record clerks 

Salaries — merchandise distribution (allocation of stock to district and 
branch warehouses and preparation of orders on factory) 

Overhead — space, equipment, supplies, and supervision charges 

4. Order assembly (physical handling) : 

Salaries — warehouse labor 

Overhead — space, equipment, supplies, and supervision charges 
1 Derived from United States Department of Commerce, Distribution Cost Analysis. 
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5. Packing and shipping: 

Material 
Labor 
Overhead 

6. Transportation (on merchandise shipped from factory or branch to customer 
and from branch to branch, and on returned goods) : 

Freight 
Truck 
Express 
Parcel Post 

Transportation on consigned merchandise, factory to branch 

7. Sales solicitation (Special commodity or customer subdepartments or sub- 
functions will be set up according to the operating organization of the com- 
pany, each with the following primary expense accounts) : 

Salaries — salesmen 
Commissions — salesmen 
Commissions — agents 
Commissions — brokers 
Traveling expense — salesmen 
Entertainment — salesmen 

Overhead (Except for the second account below, these overhead accounts 
would not, of course, be set up by commodity or customer subdepartments) : 
Salaries — sales executives 
Salaries — merchandise-department managers 
SalariCvS — district and branch managers 
Sales employment and personnel 
Sales training 
Sales research 
Sales engineering service 
Adjustment 
Sales records 

Space and equipment charges 

8. Advertising : 

Advertising Space 
Newspapers 
Magazines 
Posters 
Outdoor signs 
Electric signs 

Advertising agency services 

Art work— outside 

Radio 

Television 

Displays 

Motion Pictures 

Electros 
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Overhead ; 

Salaries — ^advertising managers and assistants 
Advertising expenses 
Space and equipment charges 

9. Order entry : 

Salaries — clerical (allocated portion) 

Overhead — space, equipment, supplies, and supervision charges 

10. Credit extension : 

Salaries — clerical (allocated portion) 

Overhead — space, equipment, supplies, and supervision charges 

11. Billing: 

Salaries — clerical (allocated portion) 

Overhead — space, equipment, supplies, and supervision charges 

12. Accounts receivable: 

Salaries — clerical (allocated portion) 

Overhead — space, equipment, supplies, and supervision charges 

Classification by Manner of Application. The application of dis- 
tribution costs varies with the nature of the analysis sought. In manu- 
facturing accounting various overhead rates are applied to the product. 
Distribution costs may be applied to product, sales territories, customers, 
method of distribution, salesmen, etc. Figure ISO illustrates the bases 
which may be used, following the functional classification of expenses 
suggested above. 

A further illustration of application of distribution costs referred to 
as the unit functional analysis uses the term factor of variability to refer 
to the bases adopted for the application of distribution costs. The steps 
necessary to accomplish this result are : 

1. Determine how the costs are to be accumulated: by territories, 
method of sale, products, customers, all four, or any combination of 
the four. 

2. Analyze all distribution costs by functions; collect separately the 
costs of the functions of marketing. 

3. Determine the functional factors of variability, the units of activity 
with which the amounts of the several functional costs vary. 

4. Develop a unit cost for each of the functional factors of variability. 

5. Determine the number of functional units required to serve the par- 
ticular factor of distribution (territory, product, method of sale, or 
customer) to be costed. 

6. Determine the cost of distribution for each factor by applying the 
information gained through the preceding steps. 

Note that under this method all costs are first allocated or charged to 
specific functions and that a unit rate is developed for each function in 
terms of that function’s factor of variability, that is, its costing unit. In 
the case of warehousing, the factor of variability (Figure 151) is weight 
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and this same factor is used in developing a warehousing cost per hun- 
dredweight for use in various types of analysis, such as by territories, 
products, or customer classes. On the other hand, traveling expenses 
are applied to territories on a per-mile basis, and to products and cus- 
tomers on a per-call basis. Under this procedure, classification of costs 
by functions is of primary importance, and the problem of distinguishing 
between direct and indirect costs is one of determining whether costs are 
direct with respect to the function or are indirect and need to be prorated 
over the various functions. Once total functional costs are determined, 
their application to territories, products, or customer classes is on a unit 
functional cost basis, using the functional factor of variability which 
appears most appropriate. 


Functional Cost Groups 

Bases of 

Allocation 

To Commodities 

To Customers 

1. Investment in finished goods 

Average inventory value 

(Not allocated) 

2. Storage of finished goods 

3. Inventory control, finished 

Floor space occupied 

(Not allocated) 

goods 

Number of invoice lines 

(Not allocated) 

4. Order assembly (handling) 

Number of standard han- 
dling units 

Number of invoice lines 

5. Packing and shipping 

Weight or number of 
shipping units 

Weight or number of 
shipping units 

6. Transportation .... 

Weight or number of 
shipping units 

Weight or number of 
shipping units 

7. Selling .... 

Time studies 

Number of sales calls 

8. Advertising 

Cost of space of specific 
product advertising 

Cost of space of specific 
customer advertising 

9. Order entry . 

Number of invoice lines 

Number of orders 

10. Billing . . 

Number of invoice lines 

Number of invoice lines 

11. Credit extension 

(Not allocated) 

Average amount out- 
standing 

12. Accounts receivable 

(Not allocated) 

Number of invoices 
posted 


Figure 150. Bases of Allocation to Commodities and Customers 


Distribution Cost Systems. Distribution cost accounting is for the 
most part not really accounting but rather statistical in nature. That 
is, most attempts at accumulating and analyzing distribution cost are 
carried on independently of the books of account. Distribution cost sys- 
tems can be classified into the two broad groups. The actual or historical 
in which actual distribution costs, once determined, are allocated to prod- 
ucts, territories, and channels of distribution, and the standard type 
wherein predetermined distribution costs, generally tied to a system of 
budgetary control, form the basis for recording these costs and their ulti- 
mate comparison with actual costs for the purposes of control. 
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EXPENSE DISTRIBUTION SHEET 


Costs 

Total 

1 Sales Service Departments 

Order 

Assembly 

Packing 

and 

Shipping 

Trans- 

portation 

Selling 

(Jeneral 


$ 

$ 

$ 

$ 

$ 

Salaries 

50,000 

1,000 

1,200 

2,000 

4,000 

Commissions 

10,000 





Compensation to Ag^ents and Brokers 

8,000 





Traveling and Entertainment 

4,000 




500 

Rent 

6,000 

2,000 

950 

600 

200 

Maintenance and Repairs 

800 

200 

95 

260 

20 

Taxes — Real Estate 

400 





Taxes — Personal Property 

300 

10 

10 

100 


Taxes — Old Age Benefits 

500 

10 

12 

20 

40 

Taxes — Unemployment Insurance 

1,500 

30 

36 

60 

120 

Taxes — State Franchise or Income . ... 

1,000 





Insurance — Real Estate 

90 





Insurance- -Furniture and Fixtures 

60 

2 

2 

20 

1 

Insurance — Merchandise 

100 

30 




Insurance — Autos and Trucks 

100 



25 


Depreciation — Buildings 

170 





Depreciation — Furniture and Fixtures . . 

120 

4 

4 

40 

2 

Depreciation — ^Autos and Trucks 

400 



100 


Heat 

350 

100 

45 

30 

10 

Dight 

180 

30 

20 

5 

5 

Power 

20 


2 

18 


Packing Supplies 

1,500 


1,500 



Shipping Supplies 

350 


350 



Stationery and Office Supplies 

275 

10 

10 

20 

10 

Gasoline and Oil 

590 



100 


Tires and Accessories 

150 



20 


Samples 

1,100 




150 

Telephone 

450 

5 

5 

10 

100 

Telegraph 

80 




20 

Postage 

550 




80 

Books and Periodicals 

20 




10 

Dues 

100 





Provision for Pensions 

400 




150 

Provision for Bad Debts 

200 





Advertising 






Advertising Space 

10,000 





Advertising Agency Service 

1,000 





Art Work Service 

1,500 





Radio and Television 

4,000 





Displays 

1,000 





Electros 

850 





Credit and Collection Service 

200 





Legal Service 

350 





Auditing Service 

300 





Conventions and Conferences 

500 




150 

Totals ... 

109,555 

3,431 

4,241 

3,428 

5,568 

Order Assembly (Number of Invoice Lines) . 


3,431 




Packing and Shipping (Weight or Number of 






Shipping Units) 



4,241 



Transportation (Direct or Weight or Number 






of Shipping Units or Ton Miles) 




3,428 


Selling, General (Number of Salesmen) 





5,568 

Advertising (Time Reports) 






Order Entry (Number of Orders) 






Billing (Number of Invoice Lines) 






Credit Extension (Average Amount Outstanding) 






Accounts Receivable (Number of Invoices 
Posted) 






Administration, General (Special Rate) 







109,555 
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FOR DISTRIBUTION COSTS - Month of January, 19— 


Sales Service Departments 


Terr. 

I 

Terr. 

II 

Terr. 

Ill 

Advertis- 

ing 

Order 

Entry 

Billing 

Credit 

Extension 

Accounts 

Receivable 

Adminis- 

tration 

General 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

2,900 

400 

900 

1,200 




9,500 









4,500 









2,000 

4.000 

300 






1,300 

900 

1,000 

200 

100 

100 

50 



700 

900 


20 

10 

10 

5 


10 

40 

50 

70 









400 

10 

5 

5 

10 


IS 

50 

30 

45 

29 

4 

9 

12 

4 

20 

140 

95 

105 

87 

12 

27 

36 

12 


420 

285 

315 






470 

180, 

150 

200 









90 

2 

1 

1 

2 

2 

3 

10 

6 

8 







25 

25 

20 







20 

20 

35 









170 

4 

2 

2 

4 

4 

6 

20 

12 

16 







80 

80 

140 

10 

5 

5 

3 

5 

5 

35 

45 

52 

5 ' 

3 

4 

4 

4 

5 

35 

30 

30 

20 

20 

100 

10 

10 

5 

25 

20 

15 








140 

150 







45 

50 

35 








3 .SO 

300 

100 

5 

5 

30 

5 

30 

50 

55 

50 







20 

20 

20 

200 


200 

20 



IS 

15 

20 

10 


















75 





175 







200 






3,000 







2,000 

2,000 

600 







200 


200 







400 

600 

4,000 
















300 

300 








300 

350 




200 
























75 





275 




11,847 

567 

1,368 

1,786 

566 

3,929 

26,810 

22,478 

23,536 







857.75 

1,029.30 

1,543.95 







1,272.30 

1,272.30 

1,696.40 







1,371.20 

1,199.80 

857.0C 

11,847 






2,436.00 

1,392.00 

1,740.0C 


567 





3,554.10 

3,554.10 

4,738.8t 



1,368 




170.10 

141.75 

478.80 

2SS.1S 
273. 60 




1,786 



893.00 

357.20 

535.80 





566 


169.80 

141.50 

254.70 






3,929 

1,375.15 

1,375.15 

1,178.70 







39,525.00 

33,419.90 

36,610.10 


Application to Territories 
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Actual Cost Systems 

Analysis by Territories. Analysis by territories begins with a list 
of expense accounts and total expenses incurred for a particular period 
as revealed by the subsidiary ledgers for selling and administrative ex- 
penses (shown at the left of Figure 152). The problem is one of apply- 
ing these expenses to functional groups, equivalent to the allocation of 
manufacturing overhead to producing and service departments in cost ac- 
counts for manufacturing. In this instance the sales service departments 
and administration are equivalent to the manufacturing service depart- 
ments and the territories similar to producing departments in the plant. 

Some of the bases used to accomplish such allocations are : 

1. Summary of distribution analysis sheets 

2. Value of fixed assets 

3. Meter measurement 

4. Direct charges to territories 


The salary allocation is derived from the salary distribution sheet for 
selling and administrative salaries. Commissions are shown as direct 
territorial charges since they reflect a particular volume of business done 
in a specific territory. Insurance and depreciation are allocated on the 
basis of fixed asset value, while light, power, and heat are best allocated 
by use of meter measurement. 

Distribution to Territories. The next step requires the distribution 
of what are in efifect service department expenses to the territories. The 
bases used, as illustrated in Figure 152, are as follows: 


Function 

Order Assembly 
Packing and Shipping 
Transportation 

Selling, General 
Advertising 
Order Entry 
Billing 

Credit Extension 
Accounts Receivable 
Administration, General 


Basis of Distribution to Territories 

Number of invoice lines 
Weight or number of shipping units 
Direct or weight or number of shipping 
units or ton miles 
Number of salesmen 
Time reports 
Number of orders 
Number of invoice lines 
Average amount outstanding 
Number of invoices posted 
Special rate 


The final columns indicate the total distribution costs applied to the 
three territories. Assuming that sales records have been kept on a terri- 



Ch. 24 


DISTRIBUTION COSTS 


511 


torial basis, it is possible to produce a profit and loss statement showing 
the results of operations in each of the three territories as shown in 
Figure 153. 

PROFIT AND LOSS STATEMENT 


For the Month Ended January 31, 19— 



Terr. I 

Terr. II 

Terr. Ill 

Total 

Sales . . 

Cost of Sales 

$200,000.00 

148,000.00 

$170,000.00 

122,000.00 

$160,000.00 

125,000.00 

$530,000.00 

395,000.00 

Gross Profit 

Distribution Expense 

$ 52,000.00 
39,525.00 

$ 48,000.00 
33,419.90 

$ 35,000.00 
36,610.10 

$135,000.00 

109,555.00 

Net Profit or (Loss) 

$ 12,475.00 

$ 14,580.10 

($ 1,610.10) 

$ 25,455.00 


Figure 153. Statement of Profit and Loss by Territories 


If the information yielded by this analysis were to be incorporated 
into the ledger accounts the following journal entries would be required : 


( 1 ) 

Order Assembly ... $ 3,431.00 

Packing and Shipping . 4,241.00 

Transportation 3,428.00 

Selling, General 5,568.00 

Advertising ... 11,847.00 

Order Entry 567.00 

Billing 1,368.00 

Credit Extension 1,786.00 

Accounts Receivable Expense 566.00 

Administration, General ... 3,929.00 

Territory I, Expense . . 26,810.00 

Territory II, Expense 22,478.00 

Territory III, Expense 23,536.00 

Selling and Administrative Expense Control $109,555.00 

To allocate selling and administrative expenses to functions 
and direct expense to territories. 

( 2 ) 

Expen.se Territory I $ 12,715.00 

Expense Territory II ... 10,941.90 

Expense Territory III ... 13,074.10 

Order Assembly ... $ 3,431.00 

Packing and Shipping 4,241.00 

Transportation 3,428.00 

Selling, General . . 5,568.00 

Advertising . 11,847.00 

Order Entry 567.00 

Billing . 1,368.00 

Credit Extension . , 1,786.00 

Accounts Receivable Expense . . 566.00 

Administration, General 3,929.00 

To distribute service function expenses to territories. 
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( 3 ) 

Sales $530,000.00 

Profit and Loss Territory I $200,000.00 

Profit and Loss Territory II . 170,000.00 

Profit and Loss Territory III 160,000.00 

To close sales to territorial profit and loss accounts. 


( 4 ) 

Profit and Loss Territory I 

Profit and Loss Territory II 
Profit and Loss Territory III 
Cost of Sales ... 

To close cost of sales to territorial profit and loss. 


$148,000.00 

122,000.00 

125,000.00 

$395,000.00 


( 5 ) 

Profit and Loss Territory I 

Profit and Loss Territory II 
Profit and Loss Territory III . 

Expense Territory I . . . 

Expense Territory II 
Expense Territory III 

To close territorial selling and administrative expense to ter- 
ritorial profit and loss accounts. 

( 6 ) 

Profit and Loss Territory I 
Profit and Loss Territory II 
Profit and Loss Territory III 
Profit and Loss, General 

To close territorial profit and loss accounts to general profit 
and loss. 


$ 39,525.00 
33,419.90 
36,610.10 


$ 12,475.00 
14,580.10 


$ 39,525.00 
33,419.90 
36,610.10 


$ 1,610.10 
25,445.00 


Practical Applications of Territorial Analyses.^ An example of 
how a manufacturer of consumer goods has succeeded in reducing the 
ratio of distribution cost to total sales by use of a territorial analysis is 
given in Figure 154 which presents the functional cost group used as 
well as the bases for allocating these costs to territories. Though this 
manufacturer operates some thirty-seven territories, the operating re- 
sults for only six of the territories are presented in Figure 155. The 
extent to which this company separates its functions is worth noting. 
The use of three-month test periods for determining allocation of such 
functional costs as transportation to wholesalers and samples is illus- 
trative of a practical technique where detailed records are not kept. The 
wide range in net profit percentage for the few territories listed in Figure 
155 will aid management in focusing attention on the low profit pro- 
ducing territories. 

Another application of the technique of territorial analysis is devel- 
oped by another manufacturer in attempting to measure actual sales 

2 Most of the illustrations used in the balance of this chapter were derived from United States 
Department of Commerce Bulletin, How Manufacturers Reduce Their Distribution Costs, 
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against sales potential, thus permitting a concentration of effort on sales 
‘‘soft spots/' This resulted in an increase of 366% in sales and a 45% 
reduction in marketing costs. The basic assumption in this company's 
approach is that ability of a salesman to sell a share of the total volume 
varies with the sales potential of his territory and that as the company 
as a whole moves ahead saleswise, each salesman should at least increase 
his own sales at the company rate of gain. 


1 . 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 


9. 

10 . 

11 . 

12 . 

13. 


14. 

15. 

16. 

17. 

18. 

19. 


20 . 


21 . 

22 . 

23. 

24. 

25. 


Functional Costs 


Transportation — factory to branches 
Transportation — to wholesalers 

Shipping from factory 

Shipping from branches 

Billing . 

LjOss on returned goods . 

Salesmen’s salaries and travel expenses 
Sales personnel expenses: 

Auto insurance and depreciation, 
social security, premiums and insur- 
ance. 

District manager’s salary and expenses 
Sales manager’s salary and expenses 
Salesmen’s training . 

Routing and scheduling of salesmen 
Samples and transportation costs on 
same . 

Circulars and advertising literature to 
wholesalers and retailers. 

Broadside printing for wholesalers 

Retail store signs . . 

Direct mail advertising to consumers 

Quotation department 


National advertising media 


Advertising overhead 

Tabulating department 
Records department 
Marketing overhead 

Product research 

General administration . 


Basis of Allocation to Territories 


Number of items shipped. 

Analysis of actual freight bills for a 3- 
month test period. 

Number of items shipped multiplied by 
shipping time per item. 

Do. 

Number of invoice lines. 

Direct. 

Do. 

Average number of salesmen. 


Direct or average number of salesmen. 

Average number of salesmen. 

Do. 

Do. 

Analysis of actual number of samples sent 
to each area for a 3-month test period. 

Analysis of actual number of each item 
sent to each area for test period. 

Direct to trading area where wholesaler is 
located. 

Number of signs sent to each area. 

Analysis of actual number mailed to each 
area. 

Number of price-change letters sent to 
each area (to both salesmen and whole- 
salers). 

Circulation by States for each media: 
Where State is in 2 areas, divided on 
basis of proportionate number of retail 
outlets in each area. 

Total advertising expenses allocated to 
each area (items 14, 15, 16, 17, and 19). 

Number of invoice lines. 

Average number of salesmen. 

Total other expenses allocated to area. 

Sales. 

Do. 


Figure 154. Functional Classification of Expenses and Bases of Allocation to 

Territories 






Zone No. 
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Figure 155. Profit-and-Loss Statement for 6 Zones, 19- 
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A performance index is derived by comparing the desired potential 
in a territory with the actual sales. To illustrate just a portion of this 
company’s territories : 


Territory Total 




A 

B 

c 

Company 

1. 

Sales goal in each territory . 

$100,000 

$50,000 

$30,000 

$1,000,000 

2. 

Per cent of company total . . 

10% 

5% 

3% 

100% 

3. 

Actual volume 

$ 75,000 

$60,000 

$15,000 

$ 900,000 

4. 

Index of sales performance (3-^1) . 

75% 

120% 

50% 

90% 


By increasing marketing effectiveness in those areas where sales fell 
below the goal set, an over-all reduction in distribution cost was accom- 
plished. 

Other Methods of Analysis. The technique developed for account- 
ing and analysis of distribution cost by territories can be applied to 
analyses by salesmen, by commodities, by channels of distribution, by 
customers, by size of order, and by relative profit margin. 

For each type of analysis, other than by salesmen, the first step is the 
derivation of the functional cost group. This is followed by a choice of 
bases of allocation, which as previously indicated will vary with the par- 
ticular type of analysis sought. With regard to the analysis by sales- 
men, the bases of allocation used are refinements of those developed for 
territorial analysis. Accordingly, if but one salesman operates in a 
territory, the analysis is identical with territorial analysis. Where more 
than one salesman operates in a territory the territorial distribution costs 
are further analyzed by salesmen. 

Analysis by Salesmen. Another method of studying distribution 
costs is through an analysis of sales and costs by salesmen. The analysis 
includes the following for each salesman : 

1. Actual sales 

2. Salary and traveling expense 

3. Other distribution expenses allocable to sales credited to the sales- 
man 

4. Gross profit 

5. Net profit 

6. Sales potential for the salesmen equal to the sales goal assigned to 
the salesman 

The results of this analysis are shown in Figure 156. The signifi- 
cant conclusion from this illustration is that sales volume alone is not a 
reliable indicator of the proficiency of a salesman. Salesman F produced 
the highest volume of all, an amount equal to 140% of his quota. Nev- 
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Potential, 
Per Cent 
of Total 

(Col. 12) 

0\VOOtO*^0»OC4 

Ship- 
ments, 
Per Cent 
of Total 

(Col. 11) 


Net 
Profit, 
Per Cent 
of Sales 
(9-2) 

(Col. 10) 

oooq»ooooq<^'0^ 

Net 

Profit 

(8-7) 

(Col. 9) 

^ crT i-T f-T oi cvj’' lo 

Gross 

Profits 

(Col. 8) 

588SSS88 

iOOOt>.Ot^pt>j^OO 

tCtC^-TtCvO’^voco 

9-t 9— i 

Total 

Cost 

(4+5+6) 

(Col. 7) 

88888888 

CO 

tC'oodtxf'ocvfTr 00 

Cost of 
Handling 

(Col. 6) 

88SgiS88 

CO ro lo p 00 

^ ^ LO »— t ^ 

Travel 

Expenses 

(Col. 5) 

888S88SS 

O 00 O p 

cjf »-H ci cvf 

Salary 
and Com- 
mission 

(Col. 4) 

OOOOpQpO 

oooooopo 

o p poo to P 
^T~rcsffH^co^^ 

Per Cent 
of Quota 

(Col. 3) 

or^pooo^oojH 

OOC^lOOt-HC^OsO 

Shipments 

(Col. 2) 

vo'OoTc^'r-TTf^^ 

CO to 

Salesmen 

(Col. 1) 

<(nuQWfcOB 1 
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ertheless, the net profit on his sales was quite small, attributable to higher 
costs of handling his business and a comparatively lower gross profit. 
Salesman G with a volume less than half that of F produced $2,220 of 
net profit equal to 10.6% of sales. Careful analysis by top sales man- 
agement of the variations in results between salesmen with respect to 
margin and costs can produce the information necessary for effective 
corrective action. 

Analysis by Commodities. The significant feature of any distribu- 
tion cost accounting system is the functional classification of expense and 
the bases used in their allocation. Figure 157 illustrates the functions 
and bases of allocation when an analysis is desired by commodities or 
commodity groups. This type of analysis points up the relative profit- 
ability of different items sold Decisions relative to discontinuing cer- 
tain items, or possibly increasing distribution costs to expand the sales 
of these items can only proceed from a knowledge of the situation as it 
exists. Such information results from an analysis of the type described 
here. 

Still another illustration involves the case of adding a new commodity 
to a line of merchandise (Figure 158). The item could be priced to 
produce a gross profit larger than that yielded by any of the other prod- 
ucts sold. It was further assumed before analysis that it would cost 
almost nothing to distribute this new item as it fitted in well with other 
items sold. A first analysis undertaken produced the results shown in 
Figure 158. Product I, the new product, though yielding a substantial 
gross profit, entailed a substantial distribution cost. It was decided as a 
result to direct sales effort away from product I and toward the more 
profitable products D, E, and F. The performance one year later as 
shown in Figure 1586 shows a reduced distribution cost for practically 
every product group and a substantial increase in profit per unit of prod- 
uct. 

Analysis by Channels of Distribution. An illustration of analysis 
by channels of distribution is furnished by a company engaged in manu- 
facturing and marketing an industrial product. The company was ac- 
customed to a policy of complete trade coverage. This included sales to 
dealers, and industrial users. An attempt was made to gauge the rela- 
tive profitability of dealers and industrial users and also to measure the 
relative profit produced by different sizes of orders. The results of the 
analysis are shown in Figure 159. 

Sales to industrial users as a group produce a higher net operating 
profit than dealer sales, with selling cost per unit in the latter group more 
than four times higher than in the former. The further analysis by 
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Functional Cost Groups 


1. Receiving stock in warehouses . . 

2. Warehouse storage 

3. Deducting item from balance-of-stock 

records 

4. Assembling and checking individual 

items 

5. Packing and shipping individual items 

6. Warehousing and shipping operations 

— on the order as a whole . . 


7. Pricing, costing, and typing invoice 

lines 

8. Passing order for credit 

9. Follow-up records 

10. Heading invoices 

11. Posting to accounts receivable 

12. Filling orders 

13. Order and invoice blanks, postage 

14. Sales statistics of goods sold . 

15. Receiving and recording payments 

16. Customer statements . . 

17. Sales correspondence 


18. Transportation 

19. Samples and demonstrations 

20. National advertising 

21. Selling (salary, expenses, travel, and 

cost per salesman for training, su- 
pervision, clerical assistance, equip- 
ment, and desk room) : 

a. Direct — time spent in presence 

of customers 

b. Indirect — travel and other time 

22. Mail-order selling . , 

23. Loss from bad debts and collecting 

overdue accounts 


Basis of Allocation 


Physical volume of shipments (cubic 
inches). 

Physical volume of inventory (cubic 
inches). 


I Number of invoice lines. 


Number of invoice lines weighted by aver- 
age number of invoice lines per order 
for different classes of goods. 

Number of invoice lines. 


Number of invoice lines weighted by aver- 
>- age number of invoice lines per order for 
different classes of goods. 


"Number of invoice lines weighted by aver- 
age number of invoice lines per order, 
weighted, in turn, by average number 
of orders per month for different classes 

, of goods. 

Number of invoice lines weighted by aver- 
age number of invoice lines per order, 
weighted, in turn, by average number of 
letters per order for different classes of 
goods. 

Weight shipped — adjusted by geographic 
zones. 

Direct. 

Direct (except institutional ads). 


Percentages of dollar sales varying with 
different classes of products which are 
I determined by special studies from time 
to time. 


Figure 157. Functional Classitication of Marketing Expenses and Bases 
of Allocation to Products 
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volume indicates that dealers in the 1,000-and-over group yield the high- 
est net return while in the case of industrial users, the two middle groups 
ranging in volume from 100 to 999 units produce the highest profit. 
Finally, it should be noted that the substantial number of calls yielding 
no sales in the case of industrial users could be misleading when taken 
separately, but is apparently worth while when the performance of the 
group as a whole is examined. 


Product Group 

Gross 
Margin, 
per Unit of 
Product 

Distribu- 
tion Cost 
per Unit of 
Product 

Profit 
or Loss, 
per Unit of 
Product 

A 

$ .46 

$ .43 

$ .03 

B 

.45 

.53 

-.08 

C 

.24 

.42 

-.18 

D 

.99 

.64 

.35 

E . 

1.08 

.58 

.50 

F 

.76 

.42 

.34 

G 

.71 

.79 

-.08 

H 

.96 

.72 

.24 

I (new product) 

1.31 

1.25 

.06 

Averages or totals, entire business 

$ .74 

$ .65 

$ .09 


Figure 158a. Margins, Distribution Costs and Profits, by Product Groups 


Product Group 

Gross 
Margin, 
per Unit of 
Product 

Distribu- 
tion Cost, 
per Unit of 
Product 

Profit 
or Loss, 
per Unit of 
Product 

A 

$ .47 

$ .44 

$ .03 

B 

.48 

.47 

.01 

C 

.33 

.43 

-.10 

D 

.95 

.54 

.41 

E 

1.02 

.50 

.52 

F 

.76 

.35 

.41 

G 

.75 

.77 

-.02 

H 

.96 

.71 

.25 

I 

1.32 

1.18 

.14 

Averages or totals, entire business . 

$ .76 

$ .59 

$ .17 


Figure 1586. Margins, Distribution Costs, and Profits, by Product Groups, Several 
Territories, One Year Later 
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Customer-Volume Group. Units of 
Product Purchased Annually 

Number 
of Cus- 
tomers, 
Per Cent 
of Total 

Number 
of Calls, 
Per Cent 
of Total 

Sales in 
Units, 
Per Cent 
of Total 

Gross 
Margin 
per Unit 
(dollars) 

Selling 
Cost per 
Unit 
(dollars) 

Margin 
Less Sell- 
ing Cost 
(dollars) 

All customers: 







Solicited', but not sold 

64 

27 

- 

- 

- 

- 

Under 100 


mm 

1 

.41 

.35 

.06 

100-499 .... 



11 

.41 

.14 

.27 

SOO-999 



12 

.35 

.10 

.25 

1,000 and over . 

H 


76 

.31 

.02 

.29 

Total 

100 


100 

.33 

.05 

.28 

Dealers: 

Solicited, but not sold . . . 

55 

19 

■ 




Under 100 

8 



.41 

.45 

.04 ♦ 

100-499 ... 

22 



.41 

.16 

.2 5 

500-999 

9 


mm 

.35 

.10 

.2 5 

1,000 and over 

6 


HI 

.31 

.04 

.27 

Total 

100 

100 

100 

.34 

.09 

.25 

Industrial users: 




■mu 



Solicited, but not sold 

79 

66 

- 


- 

- 

Under 100 

4 

3 

1 


.15 

.26 

100-499 . . 


13 

3 

^Hi^l 

.05 

.36 

500-999 . . 

3 

4 

2 


.02 

.33 

1,000 and over 

4 

14 

94 

mm 

.01 

.30 

Total 

100 

100 

100 

.32 

.02 

.30 


* Loss. 

Figure 1S9. Analysis by Channels of Distribution 


Functional Cost Groups 

Basis of Allocation to Customers 

1. Direct selling expense 

1. Number of salesmen’s calls. 

a) Salesmen’s salaries and commis- 


sions. 


b) Travel expense. 


2. Sales management 

2. Number of salesmen’s calls. 

a) Branch office. 


b) Home office. 


3. Freight 

3. Weight of shipments. 

4. Branch office expense . . ... 

4. Number of salesmen’s calls. 

5. Home office expense 

5. Number of invoices. 

6. Credit department 

6. Number of invoices. 

7. Advertising 

7. Relative media circulation (in custom- 


er’s trading area). 

8. Dealer helps 

8. 80 per cent to customers in smaller 


towns and then on basis of sales 


volume. 


Figure 160. Analysis by Customers 
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Analysis by Customers. The bases of allocation by customers or 
customer groups as shown in Figure 160 are different from those illus- 
trated for other analyses. Using the allocation bases as presented here, 
the relative profitability of different customer groups is developed in 
Figure 161a. It can be seen that the three last groups of customers, in 
Figure 161&, those not buying at all or buying from $1 to $199 a year, 
include almost 70% of this company’s customers. 


Customer-Volume Group, 
Amount of Annual Purchases 

Number 

of 

Accounts, 
Per Cent 
of Total 

Number 
of Calls, 
Per Cent 
of Total 

Sales, 
Per Cent 
of Total 

Gross 
Profit, 
Per Cent 
of Sales 

Selling 
Expense, 
Per Cent 
of Sales 

Operating 
Profit, 
Per Cent 
of Sales 

$20,000 and over 


.16 

10.91 

15.9 

4.0 

11.9 

$10,000-$20,000 

.07 

.64 

2.89 

23.6 


14.1 

$S.000-$9,999 

.60 

3.40 

11.71 

19.8 


9.6 

$4,000-$4,999 . . . 

.40 

1.54 

5.40 

18.4 

10.2 

8.2 

$3,000-7$3,999 

.40 

1.25 

3.99 

21.8 

9.6 

12.2 

$2,000-$2,999 

1.17 

3.19 

8.47 

22.8 

10.9 

11.9 

$1,000-$ 1,999 .... 

3.29 

7.21 

13.24 

23.9 

13.4 

10.5 

$S00-$999 

7.67 

13.40 

15.66 

25.9 

16.8 

9.1 

$400-$499 

3 79 

5.09 

4.96 

29.0 

19.3 

10.3 

$300-$399 . 

5.12 

6.27 

5.21 

31.6 

21.9 

9.7 

$200-$299 

9.83 

10.75 

7.11 

31.2 

25.3 

5.9 

$100-$199 

16.17 

15.65 

6.94 

30.7 

34.3 

-3.6 

$l-$99 

25.64 

20.40 

3.51 

30.9 

75.3 

-44.4 

No Sales 

25.78 

11.05 

- 

- 

* 

- 

Totals or averages . . 

100.00 

100.00 

100.00 

25.1 

18.7 

6.4 


’•‘7.7% of total selling expenses were allocated to “no sales” customers. 

Figure 161a. Customer Analysis on Volume Basis 


Expense Classification 

Variable 
Expenses 
Allocated to 

350 Unprofitable 
Customers 

Variable 
Expenses 
Which Can Be 
Eliminated 

Variable 
Expenses 
Which Cannot 
Be Eliminated 

Delivery 

• $5,200.00 

$ 3,800.00 

$1,400.00 

Salesmen’s salary and travel 

4,300.00 

4,300.00 

- 

Inside salesmen’s salaries 

1,500.00 


1,500.00 

Telephone calls .... 

300.00 

300.00 

- 

Warehousing expense 

3,800.00 

2,400.00 

1,400.00 

Office expense 

2,800.00 

2,000.00 

800.00 

Auto depreciation 

1,200.00 

700.00 

500.00 

Claims 

400.00 

400.00 

- 

Total expense eliminated (A) 

- 

$13,900.00 


Gross margin lost (B) 

- 

4,300.00 

- 

Addition to net profits (A— B) 

- 

$ 9,600.00 

- 


Figure 161 &. Results of Elimination of Unprofitable Customers 
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This company studied the possibility of discontinuing calls on unprof- 
itable customers. Figure 1616 shows the extent of savings yielded by 
discontinuing attempts at selling 350 unprofitable customers. It should 
be noted that Figure 1616 concerns itself only with a reduction in some 
variable expenses attributable to these 350 customers. Fixed expenses 
as well as the portion of the variable expense which cannot be eliminated 
must be carried by the remaining customers. 

Analysis by Order Size. Analysis by order size is an attempt made 
at measuring the marketing costs assignable to orders based on relative 
size. In this case a pilot study was undertaken and as a first step the 
functional costs and the special bases of allocation for this type of analysis 
were prepared as shown in Figure 162. Costs were then allocated to 
order-size groups. After this was done the analysis shown in Figure 163 
resulted. It indicates in a dramatic way the high cost of handling 
small orders. 


Functional Costs 


1. Selling expense — direct: Cost of time 

spent calling on customers — except 
sales promotion calls. 

2. Selling expense — indirect : Travel 

time, time spent on nonproductive 
calls, miscellaneous working time, 
and travel expenses. 

3. Routing orders 

4. Assembling orders and loading trucks. 

5. Packing : Container forming, packing, 

container sealing, weighing, prepar- 
ing bill of lading, stocking con- 
tainers. 

6. Truck delivery — direct: Cost of time 

spent in customers’ stores. 

7. Truck delivery — indirect : Travel time 

(total time worked less direct time). 

8. Freight delivery 

9. Billing (cutting orders, pricing, ex- 

tending and comparing orders and 
invoices). 

10. Accounts receivable . 

11. Other office costs ... 

12. Branch rent 

13. Branch supervision 


Bases of Allocation to Order-Size Groups 


Time study by salesmen (for test period, 
salesmen record time of entering and 
leaving each store called on). 

Number of calls. 


Time study (number of orders routed and 
routing time). 

Time study (each order is assembled sepa- 
rately). 

Time study (packing one order is com- 
pleted — by one packer — ^before next 
order is started). 

Time study (time clock on truck records 
time stopped at store and time delivery- 
man returns to truck). 

Number of deliveries. 

Direct (freight charged direct to order). 

Time study. 


Do. 

Number of orders. 

Dollar sales. 

Total direct time of above functions. 


Figure 162. Allocation Bases to Order-Size Groups 






Ch.24 


DISTRIBUTION COSTS 


523 


Order-Size Groups, All 
Customer-Classifications 
Combined 

Warehouse 

Assem- 

bling, 

Packing, 

and 

Routing 

Office 

Billing, 

Accounts 

Receivable 

Delivery 

Expenses 

Selling 

Expenses 

Other 

Branch 

Expense 

Total 

Marketing 

Costs 

$O.OI-$3.7S 

3.11 

2.72 

5.33 

9.40 

.96 

21.52 

$3.76-$6.2S 

2.10 

1.64 

3.28 

5.62 

.96 

13.60 

$6.26-$8.7S 

1.S6 

1.15 

2.44 

3.89 

.96 

10.00 

$8.76-$11.2S 

1.2S 

.90 

1.96 

3.05 

.96 

8.12 

$11.26-$13.7S 

1.06 

.75 

1.65 

2.76 

.96 

7.18 

$13.76-$16.2S 

.90 

.64 

1.40 

2.29 

.96 

6.19 

$16.26-$23.7S 

.80 

.51 

1.25 

1.96 

.97 

5.49 

$23.76-$31.2S 

.64 

.40 

1.00 

1.73 

.98 

4.75 

$31.26-$38.7S 

.56 

.33 

.87 

1.90 

.99 

4.65 

$38.76-$61.25 

.51 

.25 

.79 

2.43 

.99 

4.97 

$61.26-$88.7S . 

.41 

.17 

.65 

1.86 

.99 

4.08 

$88.76-$121.2S ... . 

.38 

.13 

.59 

2.17 

1.00 

4.27 

$121.26-$168.7S .. . 

.35 

.10 

.54 

2.06 

1.00 


$168.76-$231.2S 

.36 

.08 

.57 

2.29 

.99 

mBM 

$231.26 and over . . . 

.34 

.06 

.57 

2.27 

1.00 

■1 


Based on the operations of 2 branches for 1 month. 


Figure 163. Marketing Costs by Order-Size Groups 


Analysis by Relative Profit Margin Method. The relative profit 
margin method is submitted as a substitute for the analyses mentioned 
above, all of which proceed from the determination of distribution func- 
tions, the relating of these functions to an activity factor, and a final 
yielding of unit costs which are then compared by salesmen, territories, 
etc. The position taken here is that full allocation of all distribution costs 
is artificial. The following illustrates ® how unsatisfactory unit costs 
per salesman call can be : 

If the salesman has called upon the Jones Company and found the purchasing 
agent was not in, was that a call? You might say, no, let us eliminate that and 
consider only productive calls. But, what is a productive call and who decides 
that it falls into that category ? I do not believe the salesman will record many 
nonproductive calls, for his innate optimism will lead him to consider all contacts 
productive to a degree. 

Let us look at a specific case which may help to illustrate the fallacy of unit 
distribution costs. A manufacturer of closures has a display booth at the annual 
convention of the Wine and Spirits Institute. It is a good promotional display 
and attracts many visitors. One of these is Renee Bordeau, managing director of 
the Algerian-American Wine Company. One of the sales managers at the exhibit 
meets Mr. Bordeau and, recognizing the importance of Algerian-American in the 
industry and knowing that they are not a customer of the company, invites him 
and his purchasing agent, Paul Murray, to lunch. Since Algerian-American is 

3 I. Wayne Keller, “Relative Profit Margin Approach to Distribution Costing,” N.A.C,A> 
Bulletin, March 1, 1949, pp. 761-62. 
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in the New York district, word is passed on to that office of the contact and 
salesman Frank Pearce is assigned to develop the account. Pearce calls upon 
Algerian-American, meets Messrs. Bordeau and Murray and learns that they are 
planning to market a new wine and, of course, a new wine means a new bottle 
and a new closure for the bottle. When the model is received, Pearce calls on 
Algerian-American and extols the advantages of a distinctive custom-made cap. 
He works with them for a half day on package design but no decision is reached 
and he leaves. Several days later he calls back, and, after a lengthy discussion, 
Algerian-American admits that the cap is wonderful but the price of the wine 
simply will not permit its use. 

Pearce is not stopped with that. His company also makes metal screw caps 
and he immediately points out the superior value of these. At least it would have 
the Algerian-American trademark lithographed on it. From his sample kit, he 
produces color combinations and on the spot develops a very attractive closure. 
But again, Algerian-American does not want that and finally Mr. Bordeau says, 
*^Mr. Pearce, we cannot buy the molded cap and we cannot buy the metal cap, but 
for your kindness we are giving you an order for 500,000 first grade wine corks.'^ 

Well, Pearce was elated. He had cracked a new account. So, on leaving the 
building, he dropped in to make a golf date with the purchasing agent of Burpy 
Bottlers who had offices in the same building. Not only did he get the golf date, 
but he also booked an order for ten thousand gross of crowns. Not a bad day^s 
work. 

Let us try to analyze for distribution costing the situation we have just covered. 
There was general sales promotion effort, i.e., the display at the convention. 
There was entertainment, which required time and could be considered a 
call. There was customer service in the designing of the custom-molded cap. 
Pearce made three sales calls of varying length, the first general and the other 
two to sell molded plastic caps. He actually sold corks and incidentally sold some 
crowns — or was that golf date situation a call ? It is quite an involved sequence, 
but it certainly is not unusual. 

Suppose we say that each contact of Pearce's was a call and add the four to 
his other calls and divide them into the total of his salary, travel, and entertain- 
ment cost, what do we have ? An average which would give Algerian-American 
too low a charge and Burpy Bottlers too much. Cost per customer would be 
equally erroneous. Well, let us have Pearce send in time reports and charge 
customers, products, etc., on his rate per hour. But, will he report time on 
molded caps when the effort resulted in the sale of corks? Your guess is as good 
as mine. It is just about impossible to work this into intelligible unit cost de- 
velopment and, even if we could get it all set out absolutely correctly, we would 
have statistics which might or might not be comparable to those for other men 
and areas. 

All of the foregoing has been included here to point up a fact, and that fact 
is that you cannot standardize your distribution activity. One writer has said, 
^‘Arrive at standards on every element of distribution cost and then control to 
these standards." I do not think it can be done. I believe the case of Algerian- 
American which we have just gone over points up the fallacy of unit cost stand- 
ards for distribution control. 
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The steps in relative profit margin analysis are : 

1. Accumulate net sales (before discounts) by salesmen, territories, or 
other functional groupings, depending on the unit to be judged. 

2. The cost of sales for each unit is deducted to yield gross profit per 
unit. 

3. From the gross profit of each unit are deducted the specific or direct 
distribution expenses of the unit. 

4. The resulting figure represents the contribution towards profit. 

The advantages yielded by this system may be summarized: 

1. It avoids questions as to the suitability of allocations made for 
indirect costs and reduces errors in judgment stemming from a 
failure to understand the allocation of these indirect costs. 

2. It facilitates managerial action by separating those segment costs 
which are affected by managerial decisions regarding that segment 
from those expenses which are not so affected. 

3. Securing the data involves less in clerical expense ; also information 
is available for prompt decision making. 


Cost Analysis for Retailer and Wholesaler 

Costing Techniques. The principal objective of cost analysis in the 
retail store is to help the merchant adjust his inventory and his mer- 
chandising efforts to sales possibilities so as to yield the greatest profit. 
With this objective in mind the Bureau of Foreign and Domestic Com- 
merce of the United States Department of Commerce suggests the use 
of the cost-allocation method, which analyzes distribution costs by func- 
tional cost groups. The actual technique of this method of making a 
cost analysis in a retail store is described below : 

Space Costs. For the purpose of allocating space costs, the total store 
area is divided into two major parts : (a) Merchandise-display and stor- 
age area, and (6) customer and service area. The latter consists of the 
space normally unoccupied by merchandise, such as aisles and check- 
out counters used by the customers and by employees in serving the cus- 
tomers. The cost of the customer and service area is not charged to 
commodities since the amount of space required depends on customer 
characteristics, such as the number of customers, the number of sales 
transactions, and customer peak loads. In some stores, this area may 
occupy as much as 45% of the total store space. 

The cost of the remaining area in the store — the space normally de- 
voted to merchandise display and storage — can be allocated to individual 
commodities on the basis of the number of square feet of display and 
storaere soace occuoied bv. or reserved for, the maximum inventory of 
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the item. (In some cases, cubic feet would be a better measure than 
square feet.) 

The total cost of the display and storage areas in the store divided by 
the total number of square feet devoted to such space gives a cost per 
square foot. This cost is then multiplied by the number of square feet 
of space utilized by the individual item or groups of items. 

For greater refinement, the relative selling values of different shelf 
and display locations in the store may be reflected in the space costs by a 
weighting which is established on the basis of experience and judgment. 
This weighting, however, is a rather difficult process. 

Space costs include rent — or the equivalent building costs if the build- 
ing is owned by the retailer — heat, and light. They also include depre- 
ciation of store fixtures and equipment and miscellaneous store-mainte- 
nance costs. 

Inventory Costs. These can be allocated to individual commodities 
on the basis of their average inventory investment. The total inventory 
costs divided by the total average inventory value gives a cost per dollar 
of inventory value. This figure multiplied by the average inventory 
value of the individual commodity or group of commodities gives its 
investment costs, which consist of taxes and insurance on inventory and 
interest expense. 

For greater simplicity, in those cases where the investment costs are 
very small, or where average inventory values of the various commodi- 
ties do not differ substantially, the investment costs may be combined 
with the space costs and allocated together on the basis of space occu- 
pied. Or, where it is difficult to measure the space occupied by each 
item, and relative inventory values indicate relative space occupied by 
different items, the space costs may be combined with the investment 
costs, and allocated together on the basis of average inventory value. 
Neither of these two procedures, however, would be as accurate as the 
one in which space and investment costs are allocated separately. 

Direct Costs. In many kinds of retail stores some expenses can be 
charged directly to specific departments, lines, or commodities. The 
depreciation, maintenance, and other costs of specialized fixtures and 
equipment, such as soda fountains, refrigerators, and coffee mills, can be 
traced directly to the lines or departments benefited. Special supplies 
and wrapping materials, taxes, and licenses for specific commodities are 
other examples of direct expense items. 

Although these expenses may be relatively minor, they should be 
charged directly whenever possible. In many cases it may be necessary 
to make subsequent allocations to determine costs for individual brands 
or items. For example, although coffee-mill expense is a direct cost of 
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the entire coffee line, it would have to be allocated on the basis of the 
number of pounds ground to get cost by individual brands. 

The total allocated and direct costs of carrying a commodity are sub- 
tracted from its dollar gross margin. Any excess represents the com- 
modity’s contribution toward the remaining expenses of running the 
store and is also the measure of the item’s relative profitability. The 
dollar amount — not a percentage rate — of this excess of margin over 
cost is the basis for comparison. Those items which show the smallest 
excess of dollar gross margin over allocated costs are relatively unprofit- 
able. Such comparison can be made for all commodities in the store, 
for the items within a single department, for groups of similar commod- 
ities, or for different brands of the same commodity. 

Application of Cost Allocation Method. An actual example, using 
figures taken from the Louisville Grocery Survey, shows the application 
of the method outlined above. In that survey, space costs were com- 
bined ‘with investment costs under the group title of maintenance costs 
and allocated to commodities as one functional cost group. This grou]) 
included rent, power, light and heat, insurance, interest on merchandise 
investment, depreciation on store equipment, licenses, repairs and clean- 
ing, laundry and uniforms, and a portion of salaries representing time 
spent on stock care. In the grocery department of one combination 
grocery store, the total of these costs during a six-week period amounted 
to $169.06. This total of $169.06 was divided by $1,25^62, the average 
total value of the grocery department inventory during the period, giving 
a maintenance cost of 13 cents per dollar of average inventory value. 

The results for seven brands of packaged coffee are shown in Figure 
164. In the first column are the average inventory values which, mul- 
tiplied by maintenance costs of 13 cents per dollar of average inventory, 
give the allocated maintenance costs shown in column (2). The main- 
tenance cost is subtracted from the item’s dollar gross margin, which 
is shown in column (4), and the excess of gross margin over allocated 
costs is shown in column (5). 

The relative profitability of the seven brands is .shown in column (5). 
It is up to the grocer to try to replace the unprofitable brands with other 
products (either coffee or other items) which will bring in a greater 
dollar gross margin in order to increase the net profits. 

Functional Analysis for Wholesaler. A U. S. Department of Com- 
merce publication suggests the following classifications for allocating 
functional costs to commodities: 

1. Storage. Allocated on basis of cubic feet of space occupied by 
merchandise inventories. 
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2. Investment. Allcxrated on basis of ratio of average inventory value 
of an item to total average inventory value. 

3. Handling. Includes wages as well as equipment and supply ex- 
penses. Functionally the expense of physical handling includes 
order assembly, receiving, shipping, etc. These are mainly func- 
tions of time. Thus the Department of Commerce suggests : 

The size, shape, weight, perishability, or nature of the package, 
and other factors, such as the position of the commodity in the 
assembly line, are handling-cost determinants only because they 
affect the time required to handle a single piece of merchandise. 
Thus, by time study, a standard handling unit may be set up. 

If the standard handling unit is a case of goods, for example, then 
barrels, sacks, and other packages may be expressed as multiple or 
fractional handling units according to their time-of-handling rela- 
tionship to that of the case of goods (the standard unit). 

4. Delivery. This includes 

a) Loading and unloading. 

b) Truck operation. 

Loading and unloading costs may be allocated to commodities on 
the basis of the number of standard handling units or pieces de- 
livered, truck operation on the basis of weight or bulk. If necessary 
the commodities may be weighted by delivery zones to take account 
of distances. 

5. Order Routine, This includes order taking and billing. Allocated 
on basis of invoice lines. 

6. Promotion. Allocated on basis of time or number of sales calls. 

7. Reimbursement. This covers payments by customers and collection 
expense. Since these are not affected by commodities, the costs are 
not allocated to products, but to customers only. 


Brand 

(1) 

Average 

Inventory 

Invest- 

ment 

(2) 

Mainte- 

nance 

Cost 

(1) X $.13 

(3) 

Value 

of 

Sales 

(4) 

Gross 

Margin 

(5) 

Excess 
of Gross 
Margin 
Over Main- 
tenance 
Costs 
(4)~(2) 

(6) 

Gross 

Margin 

as 

Per Cent 
of Sales 

D . . . 

$2.48 

$.32 

$ 2.75 

$ .39 



E 

1.35 

.18 

1.00 

.10 



F 

1.62 

.21 

4.95 

.78 


K fl 

G 

6.76 

.88 

112.50 

6.75 


■t fl 

H . . 

3.31 

.43 

10.00 

.70 

.27 


I . 

5.40 

.70 

207.69 

39.05 

38.35 

■I 

J 

1.28 

.17 

.45 

.05 

.12 

11.1 


Source: Louisville Grocery Survey, Part III-A, Merchandising Characteristics of Grocery Store 
Commodities, Distribution Cost Studies, No. 11. Bureau of Foreign and Domestic Commerce. 

Figure 164. Relative Profitability of Seven Brands of Packaged Coffee 
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Any commodity’s share of the various functional-cost groups plus any 
direct costs is the total allocated commodity cost, which is subtracted 
from its dollar gross margin ; the difference indicates the relative profit- 
ability of the commodity. 

The procedure is the same whether costing commodity lines, depart- 
ments, or brands, differing merely in the matter of merchandise classifi- 
cation. The wholesaler may cost individual items or brands or he can 
classify them into a few departments or brand groups. The amount of 
detail depends on the wholesaler’s judgment of the value versus the ex- 
pense of obtaining the information. 


QUESTIONS 

1. Why has so little been done in the study of cost accounting for distri- 
bution costs if they are as significant as is usually assumed ? 

2. Compare the technique of functional classification of distribution costs 
with a similar classification of manufacturing overhead expense. 

3. “We pay our salesmen on a straight commission basis. No sales, no 
commissions. Since our most significant distribution cost is salesmen’s 
commissions, distribution cost accounting is not required in our com- 
pany.” Do you agree? Explain. 

4. If distribution cost analysis does not go beyond the step of determining 
functional costs, it has produced some significant information in relating 
costs to responsibilities. Comment on this statement and illustrate by 
reference to specific functions. 

5. The accountant too frequently takes a negative approach when asked 
to comment on the results achieved from his distribution cost study. 
The approach is too frequently one of cutting out unprofitable products, 
territories, salesmen, etc. Can distribution cost be used in developing 
positive sales policies ? Explain. 

6. List five distribution cost functions and bases for applying these func- 
tions to 

a) Products 

b) Territories 

c) Class of customer 

d) Size of order 

7. Refer to Question 6 and note the variations in cost application. As a 
practical matter how would you determine the analysis to be made and 
the bases to be used when called in to explain the variation in net profit 
in a company manufacturing and distributing spark plugs for auto- 
mobiles ? 

8. List the objections to allocating distribution costs on the basis of dollar 
sales value. 
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9. 

10 . 

11 . 

12 . 


To what extent does the contribution margin approach to distribution 
cost accounting reduce the volume of detail work usually encountered 
under a system of complete costing? 

Describe a desirable method of compensating salesmen where an effec- 
tive system of distribution cost accounting is in use. 

Explain how distribution cost analysis is used in planning an advertising 
campaign, stressing the accounting for cost and the measurement of the 
effectiveness of the advertising effort. 

The Alton Company is engaged primarily in the manufacturing and 
distributing of a wide variety of products. In order to round out its 
line, the company jobs a related group of products which contribute 
10% of total sales volume. In connection with determining the profita- 
bility of the different products sold, the problem of allocating cost of 
the President’s, Secretary’s, and Treasurer’s Departments is under dis- 
cussion. It has been suggested that these administrative costs be allo- 
cated to products on the basis of sales dollars at normal volume. Discuss 
the propriety of this allocation for products manufactured and sold and 
for products jobbed. 


13. The Beers Corporation is reviewing its traveling expense policy in so 
far as it affects all employees of the company who may at some time 
be called to travel on company business. The present policy calls for 
each traveler to prepare an expense report on which he itemizes daily 
the various classes of expenses which he has incurred and attaches 
receipted invoices where necessary. This form is then forwarded to 
the Home Office where it is reviewed, approved, audited, and paid. 

As can be appreciated, this procedure involves a considerable amount 
of detailed paper work, and the question of equitable treatment between 
various employees depends to a great extent upon the willingness of the 
individual to incur expenses and the degree of control exercised by his 
superior when the report is presented for approval. The usual re- 
sult under such a procedure is to enable some individuals when travel- 
ing to spend monies far beyond the amounts required either by the work 
or their position, while other individuals who have the interests of the 
company at heart economize on their expenditures. Discuss improve- 
ments which might be made with regard to the policy outlined above. 



Chapter 25 

STANDARD DISTRIBUTION COSTS 
AND REPORTS 


Nature of Distribution Cost Standards. The advantages attrib- 
utable to standards for manufacturing cost apply to standards for dis- 
tribution costs. Here again, what is sought is a yardstick to which 
actual' costs may be compared. Predetermined expenses set as scien- 
tifically as possible with an aim toward achieving a certain goal of per- 
formance permit the control of expense and yield a comparison of results 
and analysis of variations from the standard. As is frequently done in 
the case of manufacturing cost, standards must be reduced to such form 
as to permit the measurement of individual performance, i.e., for sales- 
men, advertising personnel, or delivery personnel. 

Steps in Setting Distribution Cost Standards. The steps in setting 
standards for distribution costs are the same as those explained in the 
previous chapter. They consist of functional grouping, selection of a 
factor of variability, and derivation of a standard unit cost for each dis- 
tribution function. These steps are ‘illustrated in Figure 151 (Chapter 
24). Once the functions are determined, it is necessary to estimate the 
expected cost of the function for the period being budgeted. The total 
cost of the function divided by the factor to be used in applying this cost 
(calls, number of orders, weight, invoice lines) yields a standard unit 
cost for the function which is then used to ascertain profitability by 
customer, territory, and product classification. 

Specific Expense Standards. The most important distribution costs 
are frequently those relating to salesmen. Accordingly, the following 
illustration attempts to examine the procedure for setting standards for 
this expense.^ The steps in setting standards for salesmen’s expenses 
are : 

1. Market survey to determine sales 

2. Breakdown of sales by customer outlets 

1 This illustration is adapted from W. E. Perry, “Distribution Methods and Costs,” N.A.C.A, 
Bulletin, February IS, 1947. 
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3. Setting of standard time for each call 

4. Assignment of territories 

5. Assignment of costs incurred in making calls and determination of 
standard rates 

Market survey. The purpose of a market survey is to ascertain 
how much of the various products is to be sold and where these prod- 
ucts can and should be sold. Such a survey starts with a review of past 
performance accompanied by a study of external factors including popu- 
lation, spendable income, number of houses, automobiles, telephones, and 
other indices of purchasing power. The use of the Department of Com- 
merce estimates of gross national product as a general business indicator 
is suggested at this point. 

Breakdown of sales by customer outlets. Frequently the analy- 
sis of sales by customer outlets is combined with the previous step. The 
sequence is of minor significance. What is sought here is an analysis 
of expected sales by towns or, preferably, by customers listed, both in 
dollars and units. Where sales resistance varies due to local conditions 
or other factors some weight should be given to this element. 

Setting of a standard time for each call. On the surface this 
may appear to be an impossible task. Individual differences exist be- 
tween salesmen and sales situations. Yet, much progress has been made 
in standardizing techniques in product presentation, showing of samples 
and photographs, and overcoming customers’ objections. The extent 
of uniformity is evidenced by the prevailing practice in industry of using 
well-developed training programs in preparing salesmen for their task 
and attempting to measure performance in terms of their training. Care- 
ful experimentation and study is necessary before setting the standard 
time to be taken for each sales call. 

Assignment of territories. In dividing up a given marketing 
area, the aim is to insure adequate coverage within each subdivision or 
territory. Given the town and customers’ quotas and the standard sales 
call time, territories can be set for each salesman. Frequency of call is 
a matter which must be considered at this point. Once the territory is 
laid out, a specific schedule is prepared for the salesman. If the sales 
season is a six-month period and the salesman works a five-day week 
he has 1,040 working hours. A standard miles-per-hour travel speed 
is set and an estimate of travel time deducted from total working hours, 
leaving the remaining hours for actual selling. The actual selling time 
divided by the standard selling time per call gives the number of calls 
the salesman can make. It should be stressed that the technique dis- 
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cussed here makes possible the setting of territories based on desired 
coverage and sales quotas, an essential feature in the control of sales- 
men’s activities. 

Assignment of costs and standard rates. It is only at this point 
that the accounting department contributes to the setting of standards 
by producing a summary of distribution costs consisting of direct costs 
incurred by those actually selling or handling the product and indirect 
costs such as advertising, samples, general office, and sales management 
from which standard rates can be set for each territory (Figure 165). 

STANDARD COST ALLOWANCE AND RATES 

Sales Territory No. 2 


Item of Cost 

Amount 

Total 

Standard Work Load 



Market Survey — Quota for Season 

$100,000.00 


Market Survey —Sales Units . .... 

200,000.00 


Preplanned Schedules -Calls . . 

1,000.00 


Standard Cost Allowance 



Salary — 4% of Quota . . 

$ 4,000.00 


Travel Expenses, Living— 120 days at $8.00 

960.00 


Travel Expenses, Auto —20,000 miles at $.04 



Direct Costs . . 


$5,760.00 

Share of Advertising ... 

$ 600.00 


Share of Sample Expense ... 

60.00 


Share of General Office 

400.00 


Share of Management 

140.00 


Burden Cost .... 


1,200.00 

Total Standard Cost Allowance 


$6,960.00 

Standard Rates 



Direct Costs 



1. Total Direct Cost 

$ 5,760.00 


Total Calls 

1,000.00 


Standard Cost per Call 

$ S.76 


2. Total Units . .... 

200,000.00 


Total Calls 

1,000.00 


Total Standard Units per Call 

200.00 


3. Standard Cost per Call . 

$ 5.76 


Standard Units per Call 

200.00 


Standard Cost per Unit 

$ .0288 


Indirect Costs 



1. Total Indirect Cost 

$ 1,200.00 


Total Units 

200.000.00 


Total Indirect Cost per Unit 

$ .006 



Figure 165. Standard Selling Expenses and Rates 
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Variance Analysis. The significant advantage in the use of stand- 
ards is the control possible through variance analysis. Such a variance 
analysis is presented in Figure 166 which is based on the illustrative 
data contained in Figure 165. 


VARIATION ANALYSIS 

Sales Territory No. 2 


Item (){ Cost 

Standard 

Actual 

Variance 

Performance 

Calls . 

Units 

167 

33,333 

150 

36,000 

- 17 

4-2,667 

Co.ST OF Operation 

Direct 

36,000 units at $0288 

Salary 

Living cost 

Travel cost 

$1,037.00 

$ 660.00 
180.00 
110.00 


Indirect — 36,000 units at $.0060 

i 

$1,037.00 

216.00 

$1,253.00 

$ 950.00 
190.00 
$1,140.00 

4- 87 

4- 26 

4- 113 

Analysis of Variances 

Effort 

—17 calls at standard rate $5.76 

Results 

4-2,667 units at standard rate $.0288 

Cost Control 

150 calls at standard rate $5.76 

Total Variance ... 

$ 864.00 

$ 950.00 

4- 97 

+ 76 

- 86 

4- 87 


Figure 166. Variance Analysis of Sales Expense 


The analysis presented here covers the salesman’s activities for one 
month in Territory 2. The rates used in converting actual performance 
in terms of standard are of course the vStandard rates. The actual costs 
of operation are furnished by the accounting department. As may be 
seen from Figure 166, the salesman’s performance is judged as to his 
effort, the results obtained, and the control of his expenses. This is 
quite similar to analysis of factory overhead variances into efficiency, 
volume, and budget or spending rate variances, respectively. 

There is a total favorable variance of $87. The salesman made 17 
calls less than scheduled, expending less sales effort which yielded a 
favorable variance of $97. It is favorable, however, only in the sense 
that a saving of that amount occurred because of the smaller number of 
sales calls. In other words, this saving must be measured against the 
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failure to make the requisite calls thus limiting coverage of the territory. 
Despite less sales effort, the salesman exceeded his quota by 2,667 units 
yielding a volume gain of $76. Finally, there was an unfavorable vari- 
ance in the cost of calls. 

A more inclusive type of variance analysis can be obtained where 
standard and actual costs for all functional distribution elements arc com- 
pared. Figure 167 sets forth the budget for a given year, the actual re- 
sults, and the variances. Volume (units) variance equals actual quan- 
tity at standard rate compared with standard quantity at standard rate, 
while the rate variance is derived by comparing actual quantity and 
standard unit cost with actual quantity at actual cost. A desirable analy- 
sis including both fixed and variable cost examination would require the 
preparation of flexible distribution cost budgets. 

Accounting for Standard Distribution Costs. The accounting for 
standard distribution costs can be demonstrated by reference to a single 
functional cost item comprising both fixed and variable items. Assume 
that the standard advertising expense for a month is $20,000 for opera- 
tions at 100% of budgeted sales and $18,700 for 80% of budgeted sales. 
Actual advertising expenses of $20,700 were incurred during a month 
when 80% of the budgeted sales were achieved. The journal entry 
which follows assumes that the monthly budget is one twelfth of the 
annual budget. The actual expenditure each month is made without 
regard to sales volume and represents commitments for a longer period 
of time. 

Advertising Expense $18,700.00 

Prepaid Advertising ... 1,300.00 

Advertising Expense Variance . 700.00 

Vouchers Payable $20,700.00 

In effect, the difference between the monthly budget at 100% and 
the expense at 80% is shifted to subsequent months to be absorbed when 
sales volume exceeds 100% of average monthly budgeted sales. In 
short, the portion not related to budgeted sales for the specific month 
must be deferred, while the amount relating thereto is measured against 
the standard and a variance determined which can then be analyzed. 

Distribution Cost Reports 

Reports in the field of distribution aim generally at measuring accom- 
plishments in realizing sales quotas and testing the effectiveness of selling 
effort including sales promotion. In a more specific way these reports 
cover not only profit margins for each product, territory, or salesman, 
but also the functional costs of performing the distribution task. 




Figure 167. Variance Analysis by Distribution Cost Functions 
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Reports on Salesmen's Performance. Where standard distribution 
costs are used reports detailing salesmen's performance should cover: 

1. Sales effort: standard calls scheduled versus actual calls made and 
resulting variances 

2. Sales volume : standard sales units scheduled versus units sold and 
resulting variances 

3. Sales cost: standard cost allowed for calls made compared with 
actual costs and resulting variances 

The above have already been covered in connection with Figure 165. 

Where standard costs are not in use it is possible to derive reports 
indicating net profit performance by salesmen. The net profit yielded 
by each salesman's performance often forms the basis for bonus pay- 
ments. 

Special Reports to Management.*^ The reports discussed in this 
section are aimed at presenting information with regard to specific sales 
management problems. They are therefore reports derived from records 
developed in distribution cost accounting for use as the occasion de- 
mands. To illustrate, reports are included covering customer size and 
volume, analysis by channels of distribution, analysis by territories, 
analysis by salesmen. 

CUSTOMERS, VOLUME, GROSS PROFITS, VARIABLE MARKETING 
EXPENSES AND NET PROFIT OR LOSS, BY CUSTOMER- 
VOLUME GROUPS 


Customer-Volume Group, Number 
of Units Purchased During Week 

Customers, 
Per Cent of 
Total 

Volume, 
Per Cent 
of Total 

Gross 
Profit 
per 100 
Units 
(dollars) 

Variable 
Expenses, 
per 100 
Units 
(dollars) 

Net Profit ♦ 
per 

Units 

(dollars) 

Customers unsuccessfully solicited 

17.1 

_ 



- 

1-2S 

7.6 

0.2 

$1.66 

$4.01 

t— $2.35 

26-50 

8.3 

.7 

1.38 

2.55 

t— 1.17 

51-100 

12.0 

1.9 

1.25 

1.78 

t— .53 

101-150 

9.3 

2.4 

1.26 

1.32 

t— .06 

151-200 

7.8 

2.9 

1.14 

1.13 

.01 

201-250 

6.4 

3.0 

1.12 

.95 

.17 

251-500 . 

17.1 

13.2 

1.06 

.75 

.31 

501-1000 

12.7 

18.6 

1.02 

.49 

.53 

1,001-10,000 

1.7 

57.1 

.81 

.24 

.57 

Total . . 

100.0 

100.0 

- 

- 

- 


♦ Gross profit less variable expenses only, 
t Loss. 

Figure 168. Report Based on Analysis of Customer Volume 


2 The illustrations used here, unless otherwise noted are based on “How Manufacturers Re- 
duce Their Distribution Costs,” United States Department of Commerce (1948). 
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Customer Size and Volume. Figure 168 shows a report resulting 
from allocation of the variable distribution expenses to customer groups 
based on units purchased to indicate the relative profitability in selling 
these customers. While on the surface it would appear that in this case 
a larger profit would be yielded by dropping all customers purchasing 
less than 151 units, management could well concern itself with the meas- 
ures necessary to convert these customers to the point where they would 
yield a profit. 

A more detailed report, as illustrated in Figure 169, shows an alloca- 
tion of distribution costs to customer-volume groups based on average 
monthly sales to these customers. As the monthly volume per customer 
increases, quantity discounts result in a decrease in the gross profit rate. 
In the instant case the most profitable business is yielded by customers 
in the $l,500-$7,499 range. As was noted before, the low-volume cus- 
tomers yield a loss and must be under constant scrutiny to ascertain 
whether they can ever produce a volume which might yield a profit. 

The final illustration in this group of reports (Figures 170 and 171) 
first develops an allocation of fixed and variable distribution cost by 
customer size based on annual sales volume and then yields a very valu- 
able series of percentages indicating the relationship between operating 
expense for each customer class and sales volume. The information on 
the number of customers in each group and the average size of order is 
very helpful in directing sales effort and measuring performance. 

Territories. Many uses have been made of distribution cost data 
assembled on a territorial basis. One company classifies each sales terri- 
tory into markets based on standard unit sales per call and number of 
calls and then compares actual performance to the standard. As a result 
significant data are collected permitting the shifting of sales effort to 
profitable markets (Figure 172). 

Another company has developed a technique for measuring profit- 
ability by towns visited by their salesmen (Figure 173). The cost of a 
salesman’s time is determined by adding together his salary, his personal 
maintenance expense (hotel, restaurant, etc.), and a cost per salesman 
for training, supervision, clerical assistance, equipment, and desk room. 
The total, divided by the number of working hours, gives selling cost 
per salesman’s hour. This is multiplied by the hours spent in each town 
to get the intratown cost or direct selling cost for the town. 

From the salesman’s daily reports are derived the number of calls, 
number of sales, dollars of sales, and class of goods. Next, the gross 
yield of the sales is estimated (the result of subtracting the factory cost 
and order-filling cost from sales price). The gross yield minus the 
direct selling cost per town gives the net yield per town. The intertown 
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Figure 169. Customer- Volume Report Based on Average Monthly Purchases 



COST OF SERVING CUSTOMERS, ACCORDING TO ANNUAL SALES VOLUME 

(Expressed as percentage of sales) 
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Source; Edward J. Carroll, Wholesale Druggists* Operations, Domestic Commerce Series No. 86, Bureau of Foreign and Domestic Commerce. 
Figure 170. Report of Expenses Related to Customer Volume 



Customer Class 

Number of 
Customers 

Operating 
Expense 
(per cent 
of sales) 

Average 

Order 

Under $10 

995 

201.0 

$ 2.75 

$10.01-$100 

995 

58.7 

6.73 

$100.01-$2S0 ... 

242 

37.8 

10.97 

$250.01-$500 

173 

29.0 

10.09 

$500.01-$750 

103 

34.2 

8.96 

$750.01-$!, 000 . . 

81 

29.5 

9.92 

$l,000.01-$2,000 . 

191 

22.9 

10.89 

$2,000.01-$3.000 

118 

16.7 

15.39 

$3,000.01-$4,000 

66 

12.8 

20.52 

$4,000.01-$S,000 

49 

10.8 

23.40 

$S,000.01-$6,000 . ... 

34 

10.2 

26.11 

$6,000.01-$7,000 . 

23 

10.4 

27.02 

$7,000.01-$8,000 . 

13 

7.6 

40.55 

$8,000.01-^9,000 . 

8 

9.9 

28.73 

$9,000.01-$10,000 . . . 

7 

10.0 

28.30 

$10,000.01-$1S,000 . . . 

11 

7.5 

34.65 

$15,000.01-120,000 

2 

5.9 

45.48 

$20,000.01-$25,000 

2 

9.4 

28.60 

Over $25,000 

2 

7.7 

37.03 


3,115 

16.2 

$17.30 


Source: Edward J. Carroll, Wholesale Druggists* Operations, Domestic Commerce Series No. 86, 
Bureau of Foreign and Domestic Commerce. 


Figure 171. Results of Cost Analysis by Customer- Volume Classes 

SALES IN NUMBER OF PRODUCT UNITS PER CALL, AND 
NUMBER OF CALLS BY MARKETS, STANDARD COMPARED 
WITH ACTUAL, ALL REGIONS 


Markets’** 

Regions 

1 

2 

3 

4 

5 

6 

Standard 

AAA market ; 








Sales 

88 

144 

154 

87 

120 



Calls 

19.2 

8.2 

20.7 

38.1 

12.6 


20.0 

A A market: 








Sales 

89 

124 

103 

81 

62 

50 

100 

Calls . . . 

6.3 

5.3 

10.2 

10.3 

11.3 

12.9 

10.0 

A market: 








Sales 

54 

91 

77 

98 

55 

44 

80 

Calls 

4.2 

3.5 

5.7 

4.5 

6.6 

7.4 

5.0 

B market: 








Sales . . 

33 

65 

52 

75 

45 

36 

60 

Calls . . .. 

2.4 

1.8 

3.7 

2.3 

3.5 

3.0 

3.0 

C market: 








Sales 

82 

109 

105 

86 

63 

47 

50 

Calls . . 

9.0 

4.0 

7.9 

2.7 

7.1 

8.1 

2.0 

D market: 








Sales 

10 

51 

35 

60 

23 

27 

20 

Calls . . . . 

.7 

.8 

.8 

1.1 

1.3 

1.2 

1.0 


♦ Markets are classified as AAA, AA, etc., on the basis of the potential volume of business 
available for each product, which, in turn, is based on a careful study of market indicators. 


Figure 172. Report Reflecting Territorial Analysis 
541 
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WORKING FORMULAS 


Salesmen’s Salary plus Food and Lodging plus^ 
Cost per Salesn^an for Training, Supervision, 
Clerical Assistance, Equipment and Desk Roomf 


= Cost per Salesman Hour 


Working Hours 


Cost per 
Salesman 
Hour 



Hours 

( 

[H 

in 

[ T^n J 



Local 

Trans- 

portation 

Costs 


Cost of Time between Townsi 
plus Intertown Transportation I 


Miles Traveled 




Cost 

per 

Salesman 

Mile 


Intratown Cost 
or Direct Cost 
for Town 


FORM OF REPORT 

Route No Salesman Period 

Totals for Period 


Town 

Sales- 

man’s 

Hours 

No. 

of 

Calls 

No. 

of 

Sales 

Dollars 

of 

Sales 

Gross 

Yield 

Selling 

Cost 

Net 

Yield 

Portsmouth, Dover, Ro- 
chester, Concord, Man- 
chester, Etc. 








Total Intratown cost 
Total Intertown cost 








Total Cost 









Ratios 


Town 

Time 

per 

Call 

Calls 

per 

Sale 

Dollars 

per 

Sale 

Gross 

Yield 

per 

Sale 

Cost 

per 

Sale 

Net 

Yield 

per 

Sale 

Net 

Yield 

per 

Sales- 

man’s 

Hour 

Portsmouth, Dover, Ro- 
chester, Concord, Man- 
chester, Etc. . 







* 

Total Intratown cost 
Total Intertown cost 








Total Cost 









Figure 173. Analysis of Earnings by Towns 
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cost includes the time plus transportation cost for travel between towns. 
This cost is allocated on the basis of the most profitable way of traveling 
the territory. 

The analysis in the lower part of Figure 173 shows the net yield per 
salesman's hour for different towns. Before a town is eliminated a care- 
ful review is made of the alternative uses of the sales effort expended 
in this town and the general needs of the business relative to volume 
of sales and rate of expansion. 


X COMPANY 

STATEMENT OF PROFIT AND LOSS 

Year Ended 19 — 

(Conventional Form) 


Sales $1,000,000.00 

Cost of Sales 925,000.00 

Gross 'Profit $ 75,000.00 

Operating Expenses 

Executive Salaries $20,000.00 

Clerical Salaries 6,000.00 

Field Sales Expenses 20,000.00 

Advertising ... 300.00 

Receiving, Shipping, and Handling 8,000.00 

Delivery Expenses 1,800.00 

Depreciation Delivery Equipment 1,500.00 

Telephone, Telegrams and Supplies 1,000.00 

Occupancy, Light, and Heat 6,000.00 

Insurance and Taxes 1,400.00 

Auditing and Legal 1,200.00 

Total Operating Expenses 67,200.00 

Net Profit .. $ 7,800.00 


FiGtJRE 174. Conventional Operating Statement 


X COMPANY 

STATEMENT OF PROFIT AND LOSS 

Year Ended 19 — 


(Functional Type) 

Sales . . 

Cost of Sales 

Gross Profit 

Operating Expenses 
Sales and Advertising . . .... 

Credit and Collections . . . . 

Order Writing, Billing, Accounting 

General and Administrative . 

Receiving, Shipping, and Handling 

Net Profit ... 


$1,000,000.00 

925,000.00 


$ 75,000.00 


$27,945.00 

2.205.00 

5.235.00 

9.970.00 

21,845.00 67,200.00 

$ 7,800.00 


Figure 175. Functional Operating Statement 
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General Reports. The traditional profit and loss statement prepared 
for internal management has long been criticized because it attempts only 
a partial expense classification. Primarily, expenses are classified by 
their nature whereas the control of expense is generally achieved through 
control of functions. Where distribution cost accounting is used a func- 
tional profit and loss statement may be prepared as a by-product of the 
detailed costs previously collected. To illustrate, Figure 174 shows a 
I)rofit and loss statement in conventional style while Figure 175, using 
the same information, sets forth a profit and loss statement using func- 
tional classifications. The functional profit and loss statement is ordi- 
narily supplemented by schedules listing the composition of the expenses 
under each function. 


QUESTIONS 

1. Explain the steps in setting standards for the warehousing function. 

2. The common observation with regard to salesmen is that they are born 
and not made and that they face such a variety of situations that stand- 
ards cannot be used. Show what phases of the salesman’s tasks can be 
standardized. 

3. a) What is a distribution cost standard? 
h) Tlowisitset? 

c) Explain its use in preparing a budget of distribution costs. 

4. Manufacturing cost analysis stresses decreasing costs while distri- 
bution cost analysis frequently results in the need for increasing costs. 
Explain. 

5. Outline the approach to reporting to management on the desirability of 
discontinuing operation in a territory which in recent years has failed 
to produce a profit. 

6. Outline the develojiment of a standard for the job of invoice typing. 

7. Explain the use of a flexible budget in connection with setting standards 
for the warehousing and shipping functions. 

8. Sales territories are too frequently established on a hit or miss basis. 
How can an effective system of distribution costing aid in the laying 
out of suitable sales territories? 

9. Explain the accounting treatment of a volume variance in distribution 
costs resulting from the situation where the month under study gener- 
ally produces a sales volume below average due to seasonal conditions. 

10. Is unit cost the most practicable approach to distribution cost analysis? 
What are the alternatives ? 

11. Outline the costs entering into the delivery function and the types of 
variances resulting from a comparison of standard and actual delivery 
costs. 
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Relationship Between Volume and Profit. Earlier chapters have 
pointed out the fact that some manufacturing costs vary with volume 
of goods produced while other costs are fixed and do not rise and fall 
in total amount with ordinary changes in production volume. Selling 
and administrative costs behave similarly under conditions of fluctuating 
sales' volume, although the proportion of fixed costs is often larger than 
with manufacturing costs. Since some costs do not increase propor- 
tionately as the volume of goods sold increases, profits tend to increase 
out of proportion as volume grows beyond the point where the fixed 
charges have been recovered in the selling price. For the same reason, 
profits tend to decline more rapidly than sales income when sales volume 
drops. This situation is illustrated below. 

The following figures are the operating costs incurred to operate a 
truck during a given year when the truck was driven 20,000 miles. 

Costs which vary with mileage 


Gasoline . 

Oil 

Tires 

Repairs 

Greasing 

$477.68 

29.20 

72.00 

93.60 

38.00 


Washing 

20.00 

$ 730.48 

Annual fixed costs 

Depreciation .... 

$400.00 


Insurance 

70.00 


License . ... ... 

18.20 

488.20 

Total costs 


$1,218.68 


The owner of the truck has an opportunity to contract for use of the 
truck during the next year at 8 cents per mile and wishes to know how 
much profit he will make if it is rented out at this rate. Assuming oper- 
ating costs continue to be incurred at the same rates per mile and per 
year, the answer to the above question depends upon the number of miles 
the truck is operated. During the past year operating costs per mile 
have been as follows ; 
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Variable ($730.48 20,000) 

Fixed ($488.20 20,000) 

Total 

However, because of the presence of fixed charges, changes in mileage 
produce fluctuations in the cost per mile. The results are shown below 
at varying mileages from 10,000 to 30,000 per year : 

Total Costs Cost per Mile 


Mileage 

Fixed 

Variable 

Combined 

Fixed 

Variable 

Combined 

10,000 

$488.20 

$ 365.00 

$ 853.20 

$.0488 

$.0365 

$.0853 

15,000 

488.20 

547.50 

1,035.70 

.0325 

.0365 

.0690 

20,000 

488.20 

730.48 

1,218.68 

.0244 

.0365 

.0609 

30,000 

488.20 

1,095.00 

1,583.20 

.0163 

.0365 

.0528 


From the above it can be seen that the cost per mile decreases as the 
number of miles increases. Hence the profit margin also increases with 
increasing use of the truck: 


Mileage 

Rental Income 
at 8^ per Mile 

Total Cost 

Profit 

10,000 

$ 800.00 

$ 853.20 

$(53.20)^ 

15,000 

1,200.00 

1,035.70 

164.30 

20,000 

1,600.00 

1,218.68 

381.32 

30,000 

2,400.00 

1,583.20 

816.80 


* Loss. 

Thus, doubling the mileage from 15,000 to 30,000 miles reduces the 
total cost per mile 1.62 cents or roughly 23%. The total profit, how- 
ever, increases from $164.30 to $816.80 or almost 400%. While a 
very simple situation has been chosen for the illustration above, profits 
in any business may be expected to exhibit the same tendency. 

In order to determine what effect changes in volume produce on 
profits, it is necessary to analyze costs into their fixed and variable com- 
ponents. Methods for doing this have been described in an earlier chap- 
ter. These techniques must be applied to both manufacturing costs and 
nonmanufacturing costs (i.e., costs of marketing the products and costs 
of general administration). In other words, all costs deducted from 
sales income to arrive at operating profit are analyzed into fixed and 
variable portions. If standard costs with flexible standards for expenses 
are available, the needed separation of costs into fixed and variable com- 
ponents has already been made. If no study of costs to determine fixed 
and variable components has been made, it is necessary to begin the 
analysis of profit-volume relationships by such a study of costs. The 
more carefully this analysis is made, the smaller will be the margin of 
error in the final results. 

One of the principal uses made of information about profit-volume 
relationships is as an aid in budgetary planning. For this reason, the 
costs budgeted for the coming period rather than the actual costs of 


$.0365 

.0244 

$.0609 
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prior periods serve as the source of data for the analysis of profit-volume 
relationships. Figure 176 shows a budget with costs analyzed into fixed 
and variable components. 


EASTERN MANUFACTURING COMPANY 

BUDGETED OPERATING STATEMENT FOR 19— 

Cost Breakdown 


Sales Value of Production . 
Manufacturinfi; Cost 
Materials consumed 
Direct labor 

Departmental indirect labor 
General supervision, production con- 
trol, engineering, services, etc. . 
Occupancy expense 
Equipment maintenance 
Process power, gas . . . . 

Factory supplies, etc. 

Insurance, federal old age, unem- 
ployment, pensions, vacations 
Depreciation 

Total manufacturing cost 
Administrative Expenses 
Salaries and wages 
Occupancy 

Communications, stationery, sup- 
plies, etc. 

Insurance, F.O.A., unemployment, 
etc. 

Depreciation 

Total administrative expense 
Selling Expense 

Salaries, wages, commissions 
Occupancy 

Communications, stationery, sup- 
plies, etc. 

Insurance, F.O.A., unemployment, 
etc. .... 

Depreciation . . . 

Advertising 

Total selling expense 
Deductions from Sales 

Defective returns 

Cash discounts 

Allowances . ... .... 

Total deductions from sales 
Total operating cost 

Marginal income 

Break-even volume of operations 
Profit before income taxes 
Sales value of production 

Source: Charles H. Gleason, “The 
1947, p. 1337. 


12-Month 


Fixed 

Variable Cost 

Total 


Cost 

Per Cent 

Amount 

$6,000,000.00 



100 00% 


$1,200,000.00 



20.00% 

$1,200,000.00 

1,500,000.00 



25.00 

1,500,000.00 

186,000.00 

$ 

36,000.00 

2.50 

150,000.00 

246,000.00 


102,000.00 

2.40 

144,000.00 

48,000.00 


30,000.00 

.30 

18,000.00 

156,000.00 


6,000.00 

2.50 

150,000.00 

66,600.00 


6,000.00 

1.01 

60,600.00 

22,200.00 


4,200.00 

.30 

18,000.00 

229,200.00 


13,800.00 

3.59 

215,400.00 

96,000.00 


96,000 00 



$3,750,000.00 

$_ 

294,000.00 

57.60% 

$3,456,000.00 

$ 336,000.00 

$ 

282,000 00 

.90% 

$ 54,000 00 

18,000.00 


15,000.00 

.05 

3,000.00 

24,000.00 


9,000.00 

.25 

15,000.00 

33,000.00 


27,000.00 

.10 

6,000.00 

9,000.00 


9,000.00 



$ 420,000.00 

1 

342,000.00 

1.30% 

$ 78,000.00 

$ 214,500.00 

$ 

109,500 00 

1.75% 

$ 105,000.00 

9,000.00 


6,000.00 

.05 

3,000.00 

36,000.00 


6,000.00 

.50 

30,000.00 

21,000.00 


10,200.00 

.18 

10,800.00 

7,500.00 


7,500.00 



150,000.00 


64,800.00 

1.42 

85,200.00 

$ 438,000.00 

E 

204,000 00 

3.90% 

$ 234,000.00 

$ 30,000.00 



.50% 

$ 30,000.00 

108,000.00 



1.80 

108,000.00 

54.000.00 



.90 

54,000.00 

$ 192,000.00 



3.20% 

$ 192,000.00 

$4,800,000.00 

E 

840.000.00 

66.00% 

$3,960,000.00 




34.00% 

2,040,000.00 


$2,470,000.00 



$1,200,000.00 





$6,000,000.00 



100.00% 

$6,000,000.00 


Profit-Volume Relationship,” N.A.C.A. Bulletin, July 1, 


Figure 176. Budget Analyzed by Fixed and Variable Costs 
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Graphic Analysis of Cost- Volume-Profit Relationships. The re- 
lationships between costs, volume, and profits are best visualized by 
charting the figures. Charts used for this purpose are called break-even 
charts or, in modified form, they are called “profitgraphs.’’ A break- 
even chart based upon the budget shown in Figure 176 is presented in 
Figure 177. This chart involves the following points: 

1. Choice of scales 

2. Plotting variable cost line 

3. Plotting total cost line 

4. Plotting sales income line 

Scales were chosen with the horizontal scale representing volume 
measured in sales value of production and the vertical scale representing 
dollar amounts of costs or sales income. Sales value of production is 
often used as a measure of volume for a multiproduct company, although 
man-hours or some other physical coefficient may be substituted. 



Figure 177. Break-Even Chart (variable costs plotted first) 


The above method produces a 45° slope for the sales curve. In other 
words, it assumes that production equals sales. It is, however, possible 
for budgeted sales and budgeted production to differ. Hence it is pos- 
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sible to construct a break-even chart in which the horizontal axis repre- 
sents percentages of capacity and the vertical axis dollar values of cost 
and of sales income. | When, however, the quantity produced does not 
equal the quantity sold, variations are produced between the opening 
and closing inventories. It is for this reason that the method in Figure 
176 was chosen. In effect inventory variations are avoided, the budgeted 
sales figure is omitted from the calculation, and there is substituted for 
it the sales value of production. In this way production and sales are 
equated and produce the diagram shown in Figure 177. 

The variable cost line was plotted by use of three points, the third 
point acting as a check upon the others. The points selected were the 
variable costs at a sales volume of $6,000,000, $3,000,000, and zero. 
Total variable cost at a sales volume of $6,000,000 is given in the budget 
(Figure 176) as $3,960,000, or 66% of sales ; for the $3,000,000 volume 
it is necessary to compute the amount of variable cost by multiplying 
the sa,les figure by the percentage which variable costs bear to sales 
($3,000,000 X 66% = $1,980,000) ; and at zero sales volume variable 
cost is also zero. The equation of the variable cost line shown on the 
chart in Figure 177 is thus : 

Variable cost = .66 X Sales value of production. 

The slope of the line in Figure 177 (i.e., the amount by which cost 
increases with each increase of $1 in sales value of production) is deter- 
mined by the ratio between variable cost and sales value of production. 

The total cost line in Figure 177 was plotted by use of two points. 
The first of these is located by plotting the amount of fixed cost ($840,- 
000) on the vertical scale at zero volume. The second point is located 
by plotting the total cost (i.e., fixed plus variable or $4,800,000) for 
the sales volume of $6,000,000. When a line is drawn to connect these 
two points, the fixed costs are shown as a band extending between the 
total cost line and the variable cost line. This upper line is parallel to 
the lower one because fixed costs remain the same at any volume shown 
on the chart ; if the lines as drawn are not parallel an error in plotting the 
two points has been made. 

The income line in Figure 177 was plotted by drawing a line from a 
point representing total sales income at a sales volume of $6,000,000 to 
the origin of the chart. The latter point represents sales income of zero 
at zero volume. Hence the two points determine the location of the sales 
line on the chart. 

An alternative method consists of plotting the fixed costs first, then 
the total costs and sales income. The results are shown in Figure 178 
in which the fixed costs appear as a band across the bottom portion of 
the graph. 



560 


COST ACCOUNTING 


Ch. 26 



SALES VALUE OF PRODUCTION 
(In millions of dollars) 

Figure 178. Break-Even Chart (fixed costs plotted first) 


Interpretation of the Break-Even Chart. From the charts in Fig- 
ures 177 and 178 it can be seen that costs exceed sales income and the 
business operates at a loss at sales volumes just below $2,500,000 per 
year. The amount of the loss at any given volume is shown on the 
chart as the vertical distance between the total cost and sales income 
lines. As volume increases, the amount of the loss decreases until a 
volume of $2,470,000 per year is reached. At this volume the two lines 
intersect and the business “breaks even’’ since income from sales exactly 
covers costs. At volumes above the break-even point, sales income ex- 
ceeds costs and the business operates at a profit instead of a loss. With 
increasing volume, the amount of profit earned increases, as may be seen 
from the increasing vertical distance between the income and cost lines 
on the chart as volume increases beyond the break-even volume. 

The real meaning of the break-even chart is this : that the fixed costs 
have all been covered at the break-even point. Any increase in volume 
beyond this point carries only variable costs, hence profits increase more 
rapidly than before the break-even point. This is the real reason for the 
rapid jump in profits in the earlier illustration of the trucking costs. 
Somewhere between 10,000 and 15,000 miles lies the break-even point, 
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since the earnings change from an indicated loss of $53.20 to a profit of 
$164.30. 

Another type of break-even chart is sometimes used to make it easier 
to see how profits change with volume. This chart is illustrated in Fig- 
ure 179. A single line is drawn to represent the difference between the 
total cost and income areas in Figures 177 and 178. This type of chart 
is frequently referred to as a profitgraph. It is also known as a marginal 
income chart. 



SALES VALUE OF PRODUaiON 
(In millions of dollars) 


Figure 179. Profitgraph (Marginal Income) Form of Break-Even Chart 

To draw this chart, the profit line was determined by use of three 
points as follows : 

1. The amount of profit at volume of $6,000,000 is $1,200,000. 

2. The loss at zero volume. This is equal to the amount of fixed costs, 
$840,000. 

3. The break-even point, determined by calculation from the formula : 

Break-even volume = ~ $2,470,000 

Variable costs 

Sales 

A break-even chart in this form makes it easier to read the amount of 
profit which can be expected at any volume in question. However, it 
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does not show the relationships between costs, sales income, and volume 
as do the charts in Figures 177 and 178. In practice the type of chart 
drawn is determined by the principal interest of persons who are to use it. 

Profit Structure of a Company. Analysis of the sales income dollar 
into the proportions required to cover (1) variable costs and (2) fixed 
costs plus profit gives information of significance in planning operations. 


This type of analysis proceeds as follows: 

Per Cent of 
Totals Sales Dollar 

Sales income $6,000,000 100.0 

Variable cost . . 3,960,000 66.0 

Margin available for fixed costs and profits $2,040,000 34.0 


The ratio of variable costs to sales is usually called the variable cost 
ratio. As the variable cost ratio increases, the variable cost line on the 
break-even chart rises more steeply with increasing volume. 

The balance remaining after deducting variable costs is termed the 
marginal income ratio if it is expressed as a percentage of the sales 
dollar and the marginal balance or marginal income if expressed as an 
amount.^ The marginal income ratio determines the rate at which 
profits increase (or losses decrease) as volume increases. Thus for a 
company having a marginal income ratio of 34%, profits increase by 34 
cents with each dollar of added sales ajter volume passes the break-even 
point. When volume is below the break-even point, each dollar of added 
sales covers the 66 cents variable cost and contributes 34 cents toward 
the fixed costs. A glance at the break-even formula shows that it can 
be stated in simpler form : 

Fixed costs 

1 — Variable cost ratio 


For this reason, the break-even volume of sales can be computed by 
dividing the marginal income ratio into the fixed costs. In other words, 
if the marginal income ratio is 34% and fixed costs are $840,000, the 
break-even point equals $840,000 divided by .34 or $2,470,000. In 
effect, then, the marginal income ratio is the complement of the variable 
cost ratio; subtracting the latter from 100% gives the marginal income 

1 These terms should not be confused with the term “marginal income” used in economics. 
The accounting terms used above come from the accounting use of “margin” to mean a balance 
or remainder as in the term “gross margin.” Some writers use “margin of income ratio” rather 
than “marginal income ratio.” 


Break-even volume = 


Fixed costs 
j __ Variable costs 
Sales 

Fixed costs 

Marginal income ratio 
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ratio. The slope of the profit line on the chart in Figure 180 is deter- 
mined by the marginal income ratio. That is, the profit line rises by 
the amount of the marginal income ratio with each increase of $1.00 in 
sales volume. 



SALES VALUE OF TON MILES CARRIED 

Figure 180. Break-Even Chart for Air Transportation Company (high marginal 
income ratio) 


Distinction Between Marginal Income Ratio and Ratio of Net 
Profit to Sales. The marginal income ratio should not be confused with 
the percentage which net profit bears to sales. The latter ratio changes 
as volume varies and has a quite different interpretation. Thus, the data 
from the examples given above yield a ratio of net profit to sales : 


$1,200,000 

$6,000,000 


= 20^0 


However, if volume rises to $7,000,000 net profit increases to $1,540,- 
000 and the ratio of net profit to sales is : 

$1,540,000 _ 

$7,000,000 “ 


Significance of Variable Cost Ratio. In contrast to the net profit 
ratio, the variable cost ratio does not change within the normal range 
experienced by a company. Hence, once the variable cost ratio is known, 
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the amount of variable cost that will be incurred at any volume is readily 
determined. For example, at a sales volume of $7,000,000 the amount 
of variable cost is $7,000,000 X 66% or $4,620,000 for a business 
whose variable cost ratio is 66%. If the volume should drop to $5,000,- 
000, the variable cost becomes $5,000,000 X 66% or $330,000. 

Significance of the Marginal Income Ratio. The marginal income 
ratio is also constant for any volume within the normal experienced 
range. It makes it possible to determine what change in profit will 
result from a given change in volume provided other conditions remain 
the same. For example, an additional order amounting to $10,000 
would contribute an additional $3,400 to profits of a company having a 
marginal income ratio of 34%, or reduce the loss by the above amount. 

The marginal income ratio also tells an important fact about the 
profit-making characteristics of a company. A company which has a 
large marginal income ratio shows a comparatively large increase in 
profit when sales volume increases. Decreases in sales volume have the 
opposite effect and even a small decline in volume would cause such a 
company’s profits to vanish altogether. For example, the break-even 
chart of a company engaged in air transportation is shown in Figure 
180. Here each additional dollar of sales revenue adds 70 cents to the 
company’s net profit. Thus the company’s profits rise rapidly as volume 
increases above the break-even point. On the other hand, a small de- 
crease in volume results in a large drop in profits. A company with such 
a profit structure often finds it profitable to spend considerably more for 
sales promotion if volume can be increased even slightly. An alternative 
would be to reduce selling prices if demand for the company’s product 
is sufficiently elastic. Both of these ideas have been tried out by air 
carriers. 

On the other hand, an increase in volume will be of relatively little 
benefit to the company whose break-even chart is shown in Figure 181 
because the marginal income ratio is low. Here management could do 
more to improve profits by efforts to reduce variable costs per dollar of 
sales. 

Limitations of Break-Even Chart. Break-even charts of the types 
illustrated in Figures 177 to 180 reflect only volume of production and 
sales as variable factors. Hence a break-even chart is drawn on the 
assumption that all factors other than volume remain constant. Quite 
obviously there are' many factors other than volume which affect the 
amount of profit earned. For example, there may be changes in selling 
prices, in mixture of products sold, and in costs, either fixed or variable 
or both. In actual circumstances these changes occur so frequently that 
it cannot be expected that a break-even chart will be more than an approx- 



Ch.26 


PROFIT PLANNING 


555 


imation to the company’s actual profit structure. This is another reason 
why the chart is best drawn by use of data taken from the budget rather 
than from historical figures, for the budget represents the specific com- 
bination of prices, sales mix, and costs anticipated during the coming 
budget period while data from the accounts for previous periods usually 
reflect various prices, sales mixtures, and costs. 



SALES VALUE OF PRODUCTION 
(In nr)illions of dollars) 

Figure 181. Break-Even Chart Showing Low Marginal Income Ratio 

As a result of these limitations certain cautions must be observed 
in the use of a break-even chart. To begin with, the position of the 
lines on the chart is reliable only within the range of normal volume 
fluctuations. An extreme drop in volume causes management to cut 
many fixed costs. For example, executive salaries may be cut, foremen 
transferred to direct labor, or excess plant and equipment sold to reduce 
depreciation, insurance, and property taxes. By such actions, the break- 
even point is lowered. A large increase in volume has the opposite 
effect, for costs which are fixed within the normal range of volume will 
be increased. As examples, additional supervisors and clerks are often 
added and more machinery and equipment are bought. That the above 
statements are true can be seen in the fact that many companies continue 
to operate at a profit after volume declines below the break-even volume 
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and also in the fact that profits often fail to increase as much as might 
be expected from the chart when volume reaches unusually high levels. 

A second point to be noted is the fact that a single chart can represent 
only one set of conditions and new charts must be drawn when under- 
lying assumptions change. Morever, the chart is a summarizing device 
and changes in details must be studied by reference to the cost, income, 
and profit figures. 

Changes in Factors Other than Volume. Changes in factors other 
than volume affect the marginal income ratio and break-even point as 
follows : 

1 . A change in the amount of fixed costs changes the break-even point, 
but not the marginal income ratio. 

2. A change in variable costs per unit of production changes both 
marginal income ratio and break-even point. 

3. A change in selling prices changes both marginal income ratio and 
break-even point. 

4. A change in the mixture of products sold usually affects the over-all 
marginal income ratio and the break-even point. 


Illustrations of these statements follow. The data given below are 
assumed to represent the current position of a company as the basis for 
showing what effect a given change will have upon the profit structure 


of a company.* 

Sales Volume . 

Costs : 

Variable 

Fixed . . 

Profit 

Marginal Income Ratio . . . 
Break-Even Sales Volume . . 


$6,000,000.00 

$ 4 , 200 , 000.00 

1 , 470 , 000.00 5 , 670 , 000.00 

$ 330 , 000.00 


30 % 

$ 4 , 900 , 000.00 


It is assumed that sales of $7,000,000 a year represent practical capacity 
volume for the plant. A break-even chart drawn from the above data 
is shown in Figure 182. Study of the chart and the figures above shows 
that even with operations at 86% of plant capacity (i.e., $6,000,000-^ 
$7,000,000), the company is earning only 5.5% of sales before income 
taxes. It has a high break-even point and a low margin of safety. The 
latter is calculated by taking the difference between the break-even vol- 
ume and the budgeted volume and dividing it by the budgeted volume. 
Hence, the safety margin is: 

• $6,000,000 - $4,900,000 _ $1,100,000 _ .o onf 

$ 6 , 000,000 “ $ 6 , 000,000 “ 


2 Illustration from Charles H. Gleason, *‘The Breakeven Point of Operations and Profit 
Volume Relationship,” unpublished address before New Haven Chapter. National Association of 
Cost Accoununti, 1949. Used with permission of the author. 



Ch. 26 


PROFIT PLANNING 


557 


Should sales volume drop 20%, the company will operate at a loss. A 
decrease of 5% in selling prices of the company's products will very 
nearly wipe out profits at the current volume, as is shown below. In- 
creases in costs would have a similar effect. 

Profit- Volume Relationship — Projected 12 Months’ Operations 
Current Costs and Selling Prices 

Margin of Income 30% Sales Value 

Margin of Safety 18.3% on $6,000,000 Projected Sales 



Effect of Reduction in Selling Prices. Since a reduction in selling 
prices alone does not change the physical volume of goods made and sold, 
costs remain the same as before while sales income decreases. The fig- 
ures below and the chart in Figure 183 reflect a 5% decrease in selling 
price. 
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Sales ($6,000,000 less 5%) $5,700,000 

Costs : 

Variable $4,200,000 

Fixed ... 1,470,000 5,670,000 

Profit ... $ 30,000 


n/r • 1 • *• ($5,700,000 — $4,200,000) 

Marginal income ratio : ' r* = 26.3% 

$5,700,000 

Break-even sales volume: ($1,470,000-^-26.3%) =$5,590,000 

From the above figures it is seen that the marginal income ratio has 
declined while the break-even point has risen. At the current volume 

Profit- Volume Relationship — Projected 12 Months’ Operations 

Rule 4 — Change in selling price — same effect as change in variable cost. 

Selling price reduced S% = 

Increase in Variable Cost to 73.7% — (70 ^95) 

Decrease in Margin of Income to 26.3% 

Decrease in Margin of Safety to 1.9% 



Figure 183. Effect of Price Reduction on Break-Even Point 
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the company's profits are inadequate and the marginal income ratio is so 
low that profits would still be unsatisfactory even if volume could be 
increased to plant capacity. In passing it may be noted that plant capac- 
ity is now stated at $6,650,000. This is the result of deflating the old 
$7,000,000 sales capacity by 5%, since the capacity figures are stated in 
sales dollars. 

Reduction in Annual Fixed Charges. A substantial improvement 
in the profit position of the company in question will result if fixed costs 
can be reduced. A reduction in variable costs will also be helpful, al- 
though the effects are not so marked in this case. Figures 184 and 185 
illustrate what can be expected to happen to the company’s profit struc- 
ture if such changes can be effected. An increase in selling prices would 
also improve profits even if it does not affect the physical volume of 
sales. 

If a reduction in fixed costs can be made, the company’s profits will 
increase as shown below and in Figure 184. 

Sales . . $6,000,000.00 

Costs : 

Variable . ... $4,200,000.00 

Fixed . 1,000,000.00 5,200,000.00 

Profit . $ 800,000.00 

Marginal Income Ratio 30% 

Break-Even Point $3,333,333.00 


It can be seen that the profit position of the company would be distinctly 
improved by such a reduction in fixed cost. With sales of $6,000,000 
the rate of profit on sales is 13.33%. Moreover, there exists a margin 
of safety of 44.5%. In other words, a drop of 44.5% in sales could 
take place before the break-even point is reached. 

Reduction in Variable Costs. The following figures and Figure 185 
illustrate the effect of a reduction in variable costs to 65 % of sales from 
the previous 70%. 


Sales ... 

Costs : 

Variable 

Fixed 

Profit 

Marginal Income Ratio . . 
Break-Even Volume 


$6,000,000.00 

$3,900,000.00 

1,470,000.00 5,370,000.00 

. .. . $ 630,000.00 

35% 

$4,200,000.00 


Again an improvement in profits at current volume is indicated, although 
it is not as great as that which follows a reduction in fixed costs. 
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Profit-Volume Relationship— Projected 12 Months’ Operations 

Rule 1 — Change in amount of Fixed Costs changes the break-even point of operations but 
not the Margin of Income ratio or the progressive rate of net profits. 


Fixed Cost reduced to $1,000,000 

Margin of Income 30% Sales Value 

Margin of Safety 44.5% on $6,000,000 Projected Sales 



Effect on Break-Even Point of a Shift in Mixture of Products 
Sold. Most companies make and sell a number of products in different 
sizes, models, and grades. These products or varieties are not equally 
profitable, for some cost more to make and sell than do others and some 
carry higher mark-ups than others. For this reason changes in the 
mixture of products sold may have a substantial effect on profits. A 
break-even chart can show only the over-all results from a given sales 
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mix and therefore the effect of a change in sales mix must be studied by 
resort to figures which present data for individual products. Figure 186 
illustrates what might happen to a company’s profits if the proportion of 
low-margin items should increase. 


Profit- Volume Relationship — Projected 12 Months’ Operations 

Rule 2 — Change in the variable cost charges 

<z) The Break-Even Point 

b) The Margin of Income ratio 

c) The progressive rate of net profits 

Variable Costs reduced to 65% Sales 
Margin of Income increased to 35% 

Margin of Safety 30% on $6,000,000 Projected Sales 
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Assuming the budgeted sales of $6,000 * represent sales of four products which are 
expected to be sold in the mixture shown below, a profit of $630 and a break-even point 
of $4,200 results. 

Product 


A 

Sales $2,000 

Percentage of total sales 33^% 

Variable cost 1,200 


Marginal balance $ 800 

Marginal income ratio 40% 


Fixed costs . 
Operating profit 
Break-even point 


B 

C 

D 

Totals 

$2,500 

$1,000 

$500 

$6,000 

41^3% 

162/5% 

854% 

100% 

1,700 

800 

200 

3,900 

$ 800 

$ 200 

$300 

$2,100 

32% 

20% 

60% 

35% 


$1,470 
$ 630 

= $4,200 


If, however, sales should shift toward a larger proportion of the products carrying 
lower marginal income ratios, the following figures illustrate the possible results : 


Product 



A 

B 

C 

D 

Totals 

Sales 

. . $1,500 

$2,200 

$2,000 

$300 

$6,000 

Percentage of total sales 

. . 25% 

36^3% 

33K3% 

5% 

100% 

Variable cost . 

900 

1,496 

1,600 

120 

4,116 

Marginal balance . . 

.. . $ 600 

$ 704 

$ 400 

$180 

$1,884 

Marginal income ratio 

Fixed costs 

Profit 

40% 

32% 

20% 

60% 

.314% 

$1,470 

$ 414 

Break-even point 



$1470 
.314 ~ 

$4,681 



* 000 omitted. 

From “The Analysis of Cost-Volume-Profit Relationships,” N.A.C.A. Bulletin, December, 
1949, p. 562. 


Figure 186. Effect of Shift in Sales Mix 


Analysis of Profit Variations 

At the close of a period when the income statement has been pre- 
pared it is important to compare the actual results with budgeted results. 
Such a comparison tells where and by how much the operating results 
have fallen short of, or exceeded, the planned results shown in the 
budget. This comparison may be made in the following form : 
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INCOME STATEMENT 

For Year Ended 

Actual Budget 

Amount % Sales Amount % Sales Differences 

Sales 

Cost of Goods Sold 
Gross Margin . 

Selling and Administrative Expenses 
Net Operating Profit . . 

A more informative income report makes use of the principle of ex- 
ceptions and provides an analysis of diflferences by causes. This state- 
ment does not require executives to read and compare numerous figures. 
Instead, it shows budgeted profits, actual profits, and the difference 
analyzed by causes. The detailed figures for sales, cost of goods sold, 
gross margin, and operating expenses are, of course, available in supple- 
mentary reports, if desired. 

Sales Variances. The actual net profit figure for a period may differ 
from the budgeted figure because revenue was more or less than budget 
and because costs were above or below budget. As explained in an 
earlier chapter, cost variances may result from changes in volume or 
from variations in prices paid for goods or services, or changes in effi- 
ciency. These are analyzed in the usual manner. By contrast profit 
variances may be analyzed into three principal causes: 

1. Changes in sales volume 

2. Changes in selling prices realized 

3. Changes in sales ‘‘mix’’ 

Quite obviously the volume of goods sold affects the amount of sales 
income received. When the actual volume differs from the budgeted 
volume a sales volume variance arises. A volume variance may be com- 
puted for each item as well as for the over-all volume. 

The budgeted sales figure is based upon the expectation that certain 
prices will be obtained for the company's products. These prices are 
often list prices or standard prices. Any deviations from these prices 
result in an actual sales income figure which differs from the budgeted 
sales .income. Like the volume variance, a price variance may be com- 
puted for each product. 

Sales Mixture Variance. Whenever the proportions in which in- 
dividual products are sold varies from the proportion anticipated in the 
budget, a so-called sales mix variance results. A company which sells 
a variety of products usually finds that these products are not all equally 
profitable. Some products carry higher gross margins than other prod- 
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ucts. The reason for this is that some products may be sold in a highly 
competitive market while other products have little competition, some 
products may be more expensive to manufacture, or it may be sales 
policy to carry certain items which complete a line or serve as low price 
leaders. Similar variations may arise when the same product is sold in 
different markets in which transportation or other costs differ, or when 
the same product is sold at different prices to different classes of cus- 
tomers. In short, the variance occurs because the total volume achieved 
represents, as mentioned above, different proportions of individual prod- 
ucts from those contemplated. 

Procedure in Analyzing Profit Variances. In order to analyze 
profit variances, it is necessary to set up the expected and actual figures 
for sales and costs. This automatically produces expected and actual 
profit figures whose difference is the amount of profit to be accounted 
for. The analyst then proceeds to break down the sales variance (i.e., 
the difference between expected and actual sales). Next he does the 
same for the cost variance which can be analyzed in as much detail as 
the problem affords. In the case of material and labor quantity and price 
variances are obtained. In the case of overhead variances capacity and 
controllable variances result, the latter in turn being analyzed into effi- 
ciency and spending or budget variances. The actual cost figures are 
compared against the budget, not against standards for particular batches 
as was done in the chapter on cost variances. 

When sales variances are to be analyzed, three independent variables 
are involved. The way to segregate each of the variables is to allow 
only one variable to vary at a time while holding the other two constant. 
As soon as that is done, however, it becomes apparent that there are 
several solutions to the problem. The reason for this is that the three 
variables — quantity, price, and mix — can be combined with each other 
in various ways. The total difference to be accounted for is the spread 
between the forecast and the actual figures. In order to obtain three 
variances it is necessary to have four sets of figures. The first contains 
only forecasted figures, the last only actual figures. The second and 
third sets are the ones that give trouble because each of the variables 
taken at actual or standard may be combined with every other variable 
at actual or standard. To illustrate : 

Let Vf and Va represent forecast and actual physical volume, respec- 
tively 

Pf and Pa represent prices (forecast and actual) 

Mf and M a represent mix (forecast and actual) 

Columnar arrangements may then be set up and will appear as shown 
in Figure 187. Examination of this table shows that only one quantity 
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is allowed to vary between any two consecutive columns. For example, 
Case I shows that any difference between columns (1) and (2) must 
be due to variation in volume ; similarly the difference between columns 
(2) and (3) represents a price variance; finally, the difference between 
columns (3) and (4) represents the mix variance. Hence in this in- 
stance the volume variance was isolated first, price variance second, and 
mix variance last. As Figure 188 shows, however, it is possible to isc^- 
late the price variance or even the mix variance first. In each instance, 
different answers are obtained, each one mathematically correct, depend- 
ing upon the order in which the variables are isolated. For the sake of 
uniformity Case I has been selected as the standard preferred method in 
the solution of problems involving analysis of sales variances. 

The following problem is now presented and solved : 

Forecast 

Volume Selling Price Cost of Sales 


Product 

No. of 

Per Cent 

Per 


Per 


Gross 


Pairs 

of Total 

Pair 

Total 

Pair 

Total 

Profit 

A 

10,000 

25% 

$2 

$ 20,000 

$1.50 

$15,000 

$ 5,000 

B . 

30,000 

75 

3 

90,000 

2.00 

60,000 

30,000 

Totals . 

40,000 

100% 


$110,000 


$75,000 

$35,000 





Actual 




A 

16,000 


$3 

$ 48,000 

$2 

$ 32,000 

$16,000 

B . . 

33^000 

66yj 

4 

128,000 

3 

96,000 

32,000 

Totals 

48,000 

100% 


$176,000 


$128,000 

$48,000 


Required: Analyze the total profit variance. 

Solution and Comments: The details of the solution are presented 
in Figures 188 and 189. As the statement of the problem shows, there 
is a favorable variance of $13,000 in gross profit to be accounted for; 
i.e., the actual gross profit exceeded the budgeted profit by that amount. 
In turn, the profit is itself the resultant of two forces — sales and costs. 
Accordingly, the favorable sales variance of $66,000 (i.e., the difference 
between $110,000 and $176,000) is analyzed in Figure 188, the un- 
favorable cost variance of $53,000 (i.e., the difference between $75,000 
and $128,000) being shown in Figure 189. The difference between the 
sales and cost variances is seen to be equal to the gross profit variance. 

In Figure 188, the figures in columns (1) and (4) are given in the 
problem. The figures in columns (2) and (3) are explained in Figure 
188. It is to be noted that the volumes in columns (2), (3), and (4) 
are all the same, but that the proportions of the total differ between (3) 
and (4). This gives rise to the mix variance. 
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In passing it should also be noted that an increase in a sales figure is 
favorable (+) while an increase in a cost figure is unfavorable (— ). 
This explains the apparent inconsistency between Figures 187 and 188. 

The cost variances (Figure 189) are analyzed in the usual manner, 
so far as available figures permit. If details as to material, labor, and 
fixed and variable expenses were available, further analysis would be 
possible. The results of the two types of analysis may be summarized 
as follows : 

Summary of Sales and Cost Variances 

Total Volume Price Mix 


Sales (Figure 188) +$66,000.00 +$22,000.00 +$48,000.00 $4,000.00 

Costs (Figure 189) - 53,000.00 - 13,000.00 - 40,000.00 - 


Gross Profits Accounted 

for +$13,000.00 +$ 9,000.00 +$ 8,00000 -$4,000.00 


The above figures show clearly, yet simply, the degree of influence 
exercised by volume, price, and sales mixture on the gross profit. As 
to volume, there was a net increase in gross profit of $9,000, accounted 
for by higher revenues from increased volume ($22,000) and offset by 
higher costs for that volume ($13,000). Similarly, price changes added 
$8,000 to profits, consisting of $48,000 from higher selling prices, offset 
by expanding costs of $40,000. Changing sales mixture decreased 
profits by $4,000 because a higher percentage of low profit items had 
been sold. 



(1) 

(2) 

(3) 

(4) 

(5) 

Variances 

(6) 

Product 

VfPi 

VaP, 

Pa Pa 

O 1 

Volume 

(l)-(2) 

Price 
(2) - (3) 

A . 

$15,000.00 

$24,000.00 



- $ 9,000.00 

- $ 8,000.00 

B . 

60,000.00 

64,000.00 



- 4,000.00 

- 32,000.00 

Totals ... 

$75,000.00 

■■■■! 

$88,000.00 

$128,000.00 

- $53,000.00 

- $13,000.00 

- $40,000.00 


Figure 189. Analysis of Cost Variances 


QUESTIONS 

1. Define break-even point ; what is its relation to normal capacity ? 

2. Business men are not interested in just breaking even, they are con- 
cerned with producing profits. What then are the uses of break-even 
analysis ? 
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3. Explain how a break-even point can be derived for a business producing 
more than one product. 

4. What is the effect of a cut in sales price coupled with a cut in fixed costs 
on the break-even point ? 

5. “The correlation between costs and volume is sometimes obscured by 
time lags between incurrence of the costs and emergence of production 
at the point where it is measured by the index of volume used.'* 
Explain. 

6. What is the usefulness of profit-volume relationship in the preparation 
of a budget? 

7. What is the marginal income ratio and how is it related to break-even 
analysis ? 

8. If a business manufactures several products with different mark-ups 
and is already operating above the break-even point, which product 
should it push? Explain by illustration. 

9. The Baer Company presents the following facts : 

Present sales volume $200,000.00 

Total fixed charges 100,000.00 

Variable unit cost $ .90 

Present unit selling price . . $ 2.00 

It is proposed to reduce the selling price to $1.80 a unit. How many 
units must be sold to maintain the same profit as before ? 

10. Explain the significance of sales mix variance as differentiated from 
price and quantity variances. 

11. Is it ever advantageous to a company to accept orders even when the 
price received is not sufficient to cover the full cost of the goods sold ? 

12. Many businessmen justify selling some items in their line at a loss so 
long as a profit is made on the entire line. How can distribution cost 
accounting aid a business operating under that kind of a pricing system ? 



Chapter 27 

COMPARATIVE COSTS FOR 
MANAGERIAL DECISIONS 


Choice Between Alternatives. Costs are designed to answer ques- 
tions which arise in the operation of a business enterprise. Techniques 
described in the preceding chapters have been developed primarily to 
answer the questions ‘‘What did it cost?*’ and “How much should it 
cost?” These questions call for historical costs and standard costs re- 
spectively. In each instance the question has referred to a specific prod- 
uct, operation, or function which serves as the costing unit. Explicitly 
or implicity the assumption has been made that the product named has 
been made or will be made. 

There are, however, a great many questions which arise in the opera- 
tion of a business which call for somewhat different kinds of cost data. 
These questions are essentially “What will happen to costs if methods of 
operation were changed in a certain way ?” The proposed change may 
be the addition of a new product to the present line, replacement of a 
machine with a newer type, acceptance of orders at a special price, manu- 
facture of parts now purchased, or expansion into a new sales territory. 
In each case it is necessary to choose between alternative courses of ac- 
tion. While cost is seldom the only consideration in the decisions made, 
it is usually an important factor. Hence it is necessary to ascertain what 
costs can be expected to result from each of the alternatives which have 
been proposed. By comparison of these costs, or by comparison of the 
profits after deducting costs from sales income, management can choose 
the course of action which promises to be most advantageous. The costs 
employed in such evaluation of alternative courses of action are called 
comparative costs. Such costs have three characteristics, viz. : 

1. They are prospective or future costs. 

2. They are partial costs. 

3. They are obtained by special studies rather than by routine book- 
keeping. 

Costs of Future Actions. Since the various lines of action in ques- 
tion are future possibilities, the costs are prospective costs rather than 
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actual or standard costs. While the latter may be the basis with which 
to start in estimating comparative costs, the fact that a proposal to change 
existing methods of manufacturing or selling is being considered means 
that the costs will differ from those experienced or from the standard 
under present methods. This may be illustrated by the following: 

For example, suppose the replacement of a machine tool were under consideration. 
The cost records would show the actual operating costs of the machine per unit 
of product. However, these would most likely vary from the standards which 
assumed a normal level of activity at average efficiency on the usual mixture of 
products. Certainly neither the actual nor the standard would be applicable to 
the new machine. Furthermore, because the contemplated replacement machine 
has greater capacity, it will open new fields for business and thus probably change 
the product mixture. Therefore, the standard costs and the actual costs which 
have been developed for the existing machine must be modified as to product mix- 
ture if they are to be comparable with the forecast operating costs of the new 
machine. Thus, in many cases, both sides of the comparison will be based on 
predetermined costs rather than on historical costs. ^ 

Partial Costs 

Need for Cost Differences. In comparing alternatives it is necessary 
to consider only those items of cost which are expected to differ from 
one alternative to another. Costs which are not affected by the choice 
made are not necessary in making the decision. For example, if the 
question is whether or not to use a more expensive grade of material 
in order to reduce scrap losses, such costs as the factory manager's salary, 
insurance, depreciation, and property taxes on the plant will probably 
not be changed by the decision made and can be disregarded for purposes 
of the comparison. When improperly included, such costs may actually 
be misleading and may lead management to make the wrong decision. 
Hence, in computing costs for decisions involving choice between alter- 
natives, it is essential to filter out the cost elements which are irrelevant 
to the purpose for which the costs are wanted and to consider only those 
costs which are affected by the decision in question. The costs to be 
compared are usually referred to as differential costs. Other terms used 
are ''marginal costs," "incremental costs," and "out-of-pocket" costs. 
Whatever the term employed, these costs represent the increased cost 
resulting from the exercise of the alternative. This increase is not in- 
curred if the alternative is not exercised. Figure 190 presents in tabular 
form an illustration of differential costing and its revenue counterpart, 
differential income. It is assumed that the plant at present is producing 

1 I. Wayne Keller, “Comparative Costs for Factory Management,” N.A^C.A. Conference Pro- 
ctedings, 1950, p. 66. 
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20.000 units at an average cost of $5 per unit for material, labor, and 
manufacturing overhead. At this point a customer offers to buy an addi- 
tional 5,000 units at $4. Should it be accepted or rejected? The books 
show an average unit cost of $4.60 based on a total cost of $115,000 for 

25.000 units. This would seem to point to outright rejection of the 
offer. Yet analysis shows that the additional cost of producing this lot 
of 5,000 units is only $15,000. This represents the differential cost 
of the added output or a differential cost of $3 per unit. Moreover far 
from showing a net loss, acceptance of the offer produces differential 
income of $5,000 and lifts the toted profit of the business from $40,000 
to $45,000. 

Similarly, after an output level of 25,000 units has been reached, 
an offer for 5,000 additional units (lot No. 3) at $3.50 may safely be 
accepted, since the differential cost of that particular lot is $2.60 though 
the average cost for all three lots together is $4.2667. However, the 
offer for lot No. 4 at $3.00 should be rejected. Apparently the optimum 
production point has been passed and the concern is beginning to operate 
under conditions of increasing costs. The reason for the prospective 
loss on lot No. 4, however, is not because the offer is for less than the 
average cost to produce, but because it is less than the differential unit 
cost oj the added output. 

The behaviour of the costs as production passes from one level to an- 
other may be shown by another illustration (Figure 191) according 
to which the added output may be sold at any price above the differential 
cost of $.5385. 



Present 

Cost after 
20% Increase 

Differential 
Cost of 


Costs 

in Output 

Added Production 

Variable 

Raw material 

$1,000.00 

$1,200.00 

$200.00 

Direct labor 

2,000.00 

2,400.00 

400.00 

Variable overhead . 

500.00 

600.00 

100.00 


$3,500.00 

$4,200.00 

$700.00 

Fixed overhead 

3,000.00 

3,000.00 

- 


$6,500 00 

$7,200.00 

$700 00 

Number of units 

6,500 

7,800 


Average unit cost . . 

$1.00 

$.9231 


Differential unit cost 



$.5385 


Figure 191. Behavior of Costs in Differential Analysis 


Conclusions Concerning Differential Costs. From the above two 
illustrations a number of conclusions may be drawn : 

1. Differential costs are always differences measured from some given 
position (present level of output). 
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2. Differential costs are not affected by costs which remain the same 
in total amount (fixed costs) while a change in output or some other 
condition takes place. In short, fixed charges are not included in 
differential costs. 

3. The differential cost is the amount of change in those costs which 
do not remain the same in total amount (variable costs) when the 
prescribed change in conditions occurs. 

4. The criterion for acceptance or rejection of additional business is 
whether acceptance will leave some revenue (differential income) 
above the differential cost. The additional business may be taken 
on for anything above the differential cost of the added output, even 
though that represents less than the average cost to produce. 

5. The problem of acceptance or rejection of additional business at 
less than average cost arises only where there is idle plant capacity 
and hence unabsorbed fixed charges. 

6. Differential costs arc not the same at all levels. Thus in Figure 190 
these costs decreased possibly because of savings in material costs 
through higher quantity discounts and lower transportation rates 
resulting from shipments in carload lots. 

7. Addition of all the differential costs from zero to 100% plant 
capacity does not produce the total cost. 

In the above illustrations differential cost was computed for a change 
in volume of production. However, the change need not be in produc- 
tion volume, for there is also a differential cost associated with a change 
in any other aspect of the processes of manufacturing and selling. Ex- 
amples of such other changes might be addition of a sales territory, 
dropping of a product line, change in equipment employed, or adding a 
second shift. 

When the change in question also affects sales income, the differential 
cost is compared with the differential sales income. The balance (i.e., 
differential income less differential cost) gives the addition to profit 
which will result. Addition is here an algebraic operation, for the re- 
sult may be a negative figure. It is then interpreted as a reduction in 
profit rather than an addition. 

Sectionalizing the Market. From what has been said above it must 
not be concluded that differential costing offers a quick solution to the 
harassed executive's perplexities. It is obvious that a business cannot 
sell all its output on a differential cost basis ; some one has to pay the 
fixed charges and, since they are not included in the differential cost, 
they must be recovered in the selling price quoted to others. But mar- 
ginal costing assumes that different sections of the output will be dis- 
posed of at different prices. Is this possible ? The answer is a qualified 
affirmative. There are, first of all, legal limitations, particularly those 
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created by the Robinson-Patman Act which restricts differences in price 
to demonstrated savings in the cost of manufacture, sale, or delivery. A 
second limitation lies in the ability of the seller to segregate or section- 
alize his markets, since otherwise the price discrimination would become 
generally known and demanded by all customers. Such segregation of 
markets may be accomplished in various ways. A common method is 
to sell the same article under different brand names at different prices 
in the same markets or else to sell each brand in different localities. For 
example, certain cosmetics may be sold through specialty stores at ex- 
tremely high prices while the same items under a different label, often 
a private brand, may be sold at greatly lower prices in some department 
store, and under a third label, at still lower prices, in some chain store 
or other mass distributing outlet. 

Examples of various kinds of differential pricing are numerous. A 
familiar case is found in the toll rates charged by the telephone company 
after 6 p.m. and in other cases intended to stimulate off-peak business. 
The telephone company is committed to the principle of around-the-clock 
service. Its fixed charges for maintenance of equipment, depreciation, 
and taxes are high. At the end of the business day, these charges go on. 
It pays therefore to accept night-time business for anything above the 
differential cost of furnishing it. This provides marginal income and in- 
creases profits. It is to be noted, however, that the daytime user of 
phone service must pay the full charge which, of necessity, includes all 
fixed expenses. 

Hotels commonly provide similar services at different price levels. 
Moderate priced food may be had in the hotel’s coffee shop ; the same 
food may be served at considerably higher prices in the main dining 
room, or in some special Blue Room or Green Room. Finally the same 
food may be served at extremely high prices in the banquet hall or per- 
haps in the hotebs night club. Each of these presents a different market, 
but the hotel increases its total margin by its appeal to different price 
levels. 

The difference between ability and inability to sectionalize a market 
may be illustrated by the following example: 

The Paragon Sweeper Company manufactures a carpet sweeper. 
The following information is available : 


Present production 80,000 

Unit cost $18.00 

Unit selling price ... . .... $15.00 


It is expected that demand can be stimulated to 100,000 units by cutting 
the selling price to $12.50 and trying to effect economies in production 
that will more than offset the decline in selling price. The resulting cost 
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of production is $15 a sweeper. Figure 192 shows the results assuming 
that all sweepers must be sold in the same market. It is to be noted 
that, although savings in unit production cost exceeded the drop in unit 
selling price by $.50, nevertheless the total result is an additional loss of 
$10,000. Obviously, the savings are not enough to offset the drop in 
revenue. To be at least as well off as before the price cut, the company 
must recover the differential cost of the added output at a selling price 
determined as follows : 

Revenue on first lot (80,000 X $15) 

Differential cost on second lot ($1,500,000 — $1,440,000) 

Total revenue to be recovered 
Unit selling price required . . 

The conclusion, therefore, must be that unless at least 100,000 sweepers 
can be sold in excess of $12.60 per sweeper, some other remedy for the 
company’s dilemma must be found. 


$1,200,000.00 


60,000.00 

$1,260,000.00 



PARAGON SWEEPER CO. 


TTnn 

Quantity Selling Selling 

Cost Cost p^.^^ 


Profit or 
(Loss) 


Differential Cost 


80,000 $18.00 $1,440,000 $15.C0 $1,200,000 ($240,000) 

100,000 15.00 1,500,000 12.50 1,250,000 ( 250,000) $60,000 $3.00 

Additional loss by increasing production $ 10,000 


Figure 192. Expanding Output — Entire Product Sold in Same Market 


Such a remedy may possibly be available if the company’s market 
can be sectionalized. In that case the first 80,000 sweepers can be dis- 
posed of through the usual channels ; but the additional 20,000 sweepers 
can be sold for anything above the differential cost of $3 per sweeper. 
Suppose a price of $10 for the second batch is set. The results would 
then appear as follows : 


Loss on 80,000 sweepers 

Differential cost of 20,000 sweepers . . 
Differential revenue of 20,000 sweepers 

Net differential income 

Net loss 


$240,000.00 

$ 60,000.00 

200,000.00 

140,000.00 

$100,000.00 


It is evident, therefore, that the company’s operating results can be sub- 
stantially improved if market segregation is possible. 
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Shutdown vs. Operation at Loss. It often happens that, because of 
a changing economic environment, the demand for a company’s product 
decreases and also the market value of the product falls. In such cases 
the management may consider the possibility of a temporary plant shut- 
down as against continued operation at a loss. The example below 
illustrates the factors involved. 

The Empire State Company manufactures a silk specialty which it 
has marketed at $1.25 per unit. Because of the universal demand for 
nylon and other synthetic textiles, the demand and hence the selling price 
for silk has fallen. The company is trying to develop a new product, but 
in the meantime is faced with the alternative of shutting down completely 
or operating at a loss. On the basis of the figures below what should 
be the decision ? 

1. Standard capacity 

a) Quantity 

b) Production costs 

(1) Variable (material, labor, and variable expense) .... 

(2) Fixed 

2. Estimated new selling price 

3. It is estimated that 150,000 units can be sold at the above new price 

Solution: If 150,000 units are to be marketed, the plant will operate 
at 75%) of standard capacity. The results may therefore be summarized 
as follows: 

Loss at zero capacity (representing fixed charges) . . . . $40,000.00 

Differential income (150,000 X $ 90) $135,000.00 

Differential cost (150,000 X $.70) . .. 105,000.00 

Net differential income 30,000.00 

Loss at 75% capacity $10,000.00 

Since it is a question of operating at zero or at 75% of capacity, the 
differential costs and income are measured at the 75% level. The 
answer appears to be that, although there is still a loss at 75% of capac- 
ity, it is much smaller than at zero capacity. In the former case, the 
bulk of the fixed charges (75% of $40,000) is absorbed in product cost. 
This cost would still go on without any absorption into product if the 
plant were shut down completely. 


200,000 units 

$.70 per unit 

$40,000 

$.90 


Special Studies 

Procedure in Comparative Cost Studies. Since each decision in- 
volves some change from the present ways of doing things, the costs 
must be arrived at by special study, tailor-made for the occasion. Costs 
recorded in the accounts are useful in so far as the conditions expected 
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will be like those prevailing in the past However, where the proposed 
decision involves modification in methods of production or marketing, 
costs recorded in the books must be adjusted to reflect all changes an- 
ticipated. The following steps in making comparative cost studies there- 
fore become necessary: 

1. Defining the problem 

2. Determining what costs (and in some cases income sources) will be 
affected by the proposals in question 

3. Estimating the costs (and related income) 

4. Comparing the costs (and related income) 

Importance of Defining the Problem. A clear statement of the 
proposed course of action is necessary before its costs can be determined. 
For example, if the question concerns the cost of increased production, 
the cost of the added product will likely be different for 10,000 units 
and for 100,000 units. Likewise it makes a difference whether the addi- 
tional output is required at a time when operations in the plant are al- 
ready at 80% of practical capacity or at 100% of capacity. Knowing 
whether new and faster machinery will be purchased or the old equip- 
ment used may be essential in estimating costs. Occasionally a clear 
statement of the facts surrounding a proposal automatically shows what 
course of action should be taken making comparison of costs and income 
figures unnecessary. As an illustration, replacement of old machines 
was suggested in a certain company as a means to reduce high repair 
and maintenance costs. However, inspection of sales figures for the 
product made on the machines showed that sales were steadily declining 
and, in the opinion of the sales manager, it would soon be desirable to 
discontinue the product. Hence, it was decided to use the old machines 
until the product was dropped since it obviously was undesirable to buy 
new equipment which would soon be useless. Until the question has 
been clearly defined, the costs cannot be determined. 

Determining What Costs Are Needed. The next step is to decide 
what costs are needed. Most proposals involve a change in some, but 
not all, existing conditions under which costs are incurred. For ex- 
ample, the proposed addition of a new product to the present line may 
require some new equipment such as tools and dies, but does not sub- 
stantially alter the operation of factory service departments such as 
power, heating, and lighting, or cost accounting. Some of these existing 
costs will be changed (for example, additional power may be used) while 
others may be unchanged (e.g., occupancy costs where no additional 
space is needed). Hence it is best to begin by a screening of present 
costs to determine which ones will be changed and which ones will be 
unaffected. New items of cost (e.g., the costs of new tools and dies) 
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can then be added. The result of this step is a list of those costs which 
will be affected if the proposed change is made. 

In some cases costs outside the company must be considered. As an 
illustration, a company wished to determine whether to sell to customers 
in a given sales territory through wholesalers or to sell directly through 
its own salesmen. Here it was necessary to determine what gross mar- 
gin the wholesalers would need to cover their costs and profit in order 
to decide whether or not the same functions could be performed more 
cheaply by the manufacturer’s own sales organization. 

In other instances, items not ordinarily treated as manufacturing or 
marketing costs may have to be included in the comparison. Interest on 
capital invested is one of these items. An example of a decision in which 
interest is an essential element of cost is furnished by a company en- 
gaged in production and refining of petroleum. This company wished 
to compare the costs of owning and operating its own tankers with the 
cost of chartering ships to transport oil. Ships of the type desired re- 
quired an investment of approximately $5,000,000 each whereas no 
investment would have to be made if ships were chartered. Comparison 
of ship operating costs with charter rates did not reflect the costs asso- 
ciated with capital investment. To the extent that such capital is bor- 
rowed, the interest represents a recurring cash outlay much like insur- 
ance or other fixed charges accompanying ownership of the ships. If 
the capital is supplied by the owners of the ships, the opportunity to earn 
a return on these funds by investment in some other way is lost. Unless 
the savings in operating costs that go with ownership are greater than 
the return obtainable by use of the capital in some other way, it will 
not be profitable to purchase the ships. Hence, in such comparisons, 
interest on the investment required must be included with other costs. 

This does not mean that interest on investment will be accounted for 
as an operating cost after the decision to invest has been made. Inclu- 
sion of interest with operating costs is necessary only when comparing 
alternatives which involve different investments. Under such circum- 
stances interest measures the difference in costs of capital needed. Once 
a decision has been reached and an investment made (in ships, for ex- 
ample), there is no longer need for comparative costs. The owner of 
the equipment does not then have an alternative use for his capital. 
Instead he must look to the excess of income over operating costs, i.e., 
the profit determined by conventional methods of accounting, to provide 
a return on his investment. Hence the profit, or return on invested 
capital, is treated as a residual, rather than an operating cost in account- 
ing for operations of the company. Interest paid on borrowed money is, 
of course, accounted for in the usual way as a nonoperating or financial 
management expense. 
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The rate of interest employed for determining comparative costs must 
be set by judgment. Ordinarily it should be the rate which could be 
earned by the best alternative use of the capital. A common practice is 
to use the average rate earned by the company on its invested capital. 

Other costs ordinarily included in the accounts may not be needed 
for purposes of the comparison being made, or the basis on which they 
are determined may need to be changed. Depreciation on present equip- 
ment often should be omitted from the comparative costs when consider- 
ing replacement of such equipment. In order to make the decision 
management needs to compare the future costs of production using the 
present equipment, with future costs using the proposed new equipment. 
Depreciation on present machines does not require any future expendi- 
ture whether or not the replacement is made. Instead, charges for depre- 
ciation on the present equipment reflect an expenditure made in the past 
which does not affect the amount which will have to be spent to operate 
the machines in the future. 

Measuring Differential Cost and Income. After the needed costs 
have been determined, the next step is to estimate the amounts of the 
costs. Some decisions are made by comparing costs alone, but often 
the decision is based upon comparison of profits and then it is necessary 
to estimate the income figures as well as the costs associated with each 
of the courses of action being considered. 

Costs for comparison should first be estimated as totals rather than 
developed as unit costs. Comparisons on an annual basis are usually 
preferred to a monthly basis since short-term fluctuations are thereby 
averaged out. Unit costs can be determined if desired after annual costs 
have been ascertained. Engineering and production departments usually 
prepare the detailed plans and do much of the work involved in preparing 
cost estimates. 

Plans which call for increasing the volume of goods sold need to be 
checked against estimates of the potential market and of prices which 
can be obtained. In one instance a proposal to replace present machinery 
with newer machines was found to require a volume of production which 
exceeded the combined sales of all companies in the market in order to 
realize the cost savings necessary to justify the replacement. 

Illustrations of the use of comparative costs comprise the remainder 
of this chapter. They include: 

1. Analysis of historical costs to discover opportunities for improve- 
ment 

2. Adding a new product to the line 

3. To sell or process further? 

4. Price to pay for a raw material 
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5. Make or buy 

a) When present operation is below capacity 

h) When present operation is in excess of standard capacity 

6. Acceptance or rejection of business at a given price 

7. Selection of equipment 

Analysis of Historical Costs to Discover Opportunities for Im- 
provement. The sales income of most companies is made up of numer- 
ous individual sales transactions with many customers who often are 
scattered over a wide geographic area. The company may also sell a 
variety of different products and services. Under such circumstances 
the company's income statement shows only total sales, total costs, and 
net profit from all customers and products combined. This over-all 
statement is, of course, appropriate in reporting to stockholders and in 
giving management a summary of operations for the period. However, 
an analysis of over-all profit ordinarily shows that some customers, sales 
territories, or products are much more profitable than others. When 
such an analysis is made for the first time, management is frequently 
surprised to find that a comparatively small number of the company’s 
customers provide most of the profits. Likewise, some products are 
commonly sold at a loss while other products yield substantial profit 
margins. In order to direct efforts into the most profitable channels, 
management needs to know the relative profitability of customers, sales 
territories, or products. It also needs to estimate what the effect will 
be on profits if a proposed change of some sort is made in methods of 
operation. 

The type of income statement which is most useful to internal man- 
agement for the purpose of evaluating the profitableness of individual 
products, sales territories, customers, etc. differs somewhat from that 
prepared for the company as a whole, as may be seen by reference to 
Figure 193. In this statement variable costs of manufacturing and of 
selling each product are deducted from the sales income for that prod- 
uct. The result is a marginal income representing the contribution 
which that product makes toward covering the fixed costs and profit 
for the company as a whole. The fixed costs are not allocated to in- 
dividual products for two reasons, first, because many are joint costs 
which must be allocated on arbitrary bases and secondly, because the 
fixed costs will not be changed in total amount by changes in volume of 
sales of individual products. 

In the statement illustrated, it can be seen that Product C shows, 
percentagewise, the highest marginal income — i.e., 40% in comparison 
with 15% and 33 H% respectively for Products A and B. Every added 
dollar of sales obtained by selling Product C will therefore add 40 cents 
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to profit while a dollar of sales from Product A will add only 15 cents. 
Hence it is readily seen that efforts to expand sales through advertising, 
sales promotion, and selective selling should emphasize Products B and 
C rather than Product A. On the other hand, management may ask 
what action can be taken to make Product A more profitable. For 
some reason variable manufacturing costs of this product are higher 
than for either of the other products (i.e., 70% of sales in comparison 
with 40% of sales for the other products). This may be due to condi- 
tions inherent in the product, or it may reflect something in manufactur- 
ing methods or product design which could be changed to reduce costs. 

OPERATING STATEMENT 


For the Year Ending . . . 




Product 

Product 

Product 



A 

B 

C 

Total 

Sales 

$100,000.00 

$75,000.00 

$40,000.00 

$215,000.00 

Variable costs of manufacturing 

70,000.00 

30,000.00 

16,000.00 

116,000.00 

Manufacturing margin 

$ 30,000.00 

$45,000.00 

$24,000.00 

$ 99,000.00 

Variable costs of selling 

15,000.00 

20,000.00 

8,000.00 

43.000.00 

Marginal income , 

$ 15.000 00 

$25,000.00 

$16,000.00 

$ 56,000.00 

Contribution as per cent of sales 
Fixed costs — manufacturing, 
selling, and administration . . 
Net profit ... 

15% 

331 / 3 % 

40% 

35,000.00 
$ 21,000.00 


Figure 193. Operating Statement on Marginal Income Basis 


An interesting analytical report was prepared by one company to 
measure the profit yielded by adding salesmen to a territory (Figure 
194). As the number of salesmen increased from one to two, the in- 
crease in profit is $1,516; addition of a third salesman increased profit 
by only $416, Adding the fourth salesman resulted in a sharp decrease 
in profit in the amount of $1,476. 

Usually a definite answer to questions raised above cannot be given 
from the statement alone. Statements such as those illustrated in Figure 
193 merely show how much each product contributes toward fixed costs 
and profits. But when these facts are known, management can more 
intelligently direct its efforts toward finding alternatives which will im- 
prove profits. This is well illustrated in Figure 195 which indicates 
some results yielded by comparing four different channels of distribution 
and allocating to these channels the variable production and distribu- 
tion costs. The company in this case, a manufacturer of industrial and 
consumer goods, had suspected that sales in channel D were not profit- 
able but the fact that sales in channel C were just about equal to out-of- 
pocket costs came as a revelation, especially since the year during which 
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RELATIONSHIP BETWEEN NUMBER OF SALESMEN PER 
TERRITORY AND PROFITS IN 12 COUNTRY TERRITORIES 


0) 

Number of 
Salesmen 

(2) 

Sales 
Volume, 
Units of 
Product 

(3) (4) 

Gross Margin 

(5) 

Salary 
at $3,000 
per 
Sales- 
man 

(6) (7) 

Variable Expense 

(8) 

Total 

Salary 

plus 

Variable 
Expense 
(5) + (7) 

(9) 

Balance 
for Cover- 
ing Fixed 
Expense 
and for 
Profit 
(4)-(8) 

Per 100 
Units of 
Product 

Amount 

(2)X(3) 

Per 100 
Units of 
Product 

Amount 

(2)X(6) 

1 

640,000 

$1.00 


$3,000 

$ .17 

EH 


$2,312 

2 

1,260,000 

.95 

11,970 

6,000 

.17 

wBSBSk 

8,142 

3,828 

3 

1,720,000 

.95 

16,340 

9,000 

.18 


12,096 

4,244 

4 

2,080,000 

.90 


12,000 

.19 

3,952 

15,952 

2,768 

Increase with 









fourth sales- 









man (4) — (3) 

360,000 

- 

2,380 

$3,000 


$ 856 

3,856 

*—$1,476 


* Decrease. 


Figure 194. Profit Contribution Resulting from Increased Sales Effort 

the analysis was made was a year of high sales volume. The results of 
the analysis and the changes in distribution channels resulting were 
described as follows : ^ 

We turned our attention to customers in channel D first. An extensive study, 
including a similar distribution cost analysis by customer-volume groups within 
this channel, convinced us that there was nothing we could do to make these 
customers profitable. Even the larger customers in this channel were unprofit- 
able. Therefore, we decided to eliminate this entire channel of distribution, since 
it was responsible for an actual out-of-pocket loss at any anticipated level of sales 
volume. By dropping this channel we figured to save $250,000 in out-of-pocket 
variable costs, while losing only $200,000 in sales . . . 

Next we turned our attention to customers in channel C. We classified them 
into groups according to the amount of their purchases, and by allocating the 
variable costs to each group, we found that the large customers were earning a 
profit margin over their variable costs. This analysis indicated that class C cus- 
tomers purchasing under $10,000 were the ones who caused the unfavorable 
showing for the entire group. They were responsible for an out-of-pocket loss 
of $58,900. On the other hand, customers in channel C buying over $10,000 in 
1946 turned in a profit margin (before nonvariable costs) of $57,680. 

The next step was to review with our salesmen every single class C account 
in the under-$ 10,000-annual- volume-group and to cull out all those whose future 
potential did not promise to make them profitable. This review called for the 
elimination of about $150,000 in sales and approximately $205,000 in out-of- 
pocket or variable costs, thereby adding $55,000 to net profits on an annual basis. 

These planned changes in our channels of distribution called for an increase 

2 U. S. Department of Commerce, How Manufacturers Reduce Their Distribution Costs. 
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SALES, VARIABLE COSTS, AND PROFIT MARGINS BY 
CHANNELS OF DISTRIBUTION 

A. BEFORE CHANGES IN CHANNELS 


Channels of Distribution 

Sales 

Variable 
Costs ^ 

Marginal 

Income 

Per Cent of 
Sales 

A . 

$ 750,000 

$ 400.000 

$ 350,000 

47 

B ... 

250,000 



60 

C . 

300,000 



- 

D . . 

200,000 

250,000 

2-50,000 

2-25 

Total 

$1,500,000 

$1,050,000 

$ 450,000 

30 

Less : Non variable expense . 

- 

- 

300,000 

- 

Net profit 

- 

- 

$ 150,000 

10 


B. ESTIMATED EFFECT OF CHANGES IN CHANNELS 


Channels of Distribution 

Sales 

Variable 
Costs 1 

Change in 
Net Profit 

C 

■’-$150,000 

-$205,000 

$ 55,000 

D . .. 

3— 200,000 

- 250,000 

50.000 

A and B . 

♦ 100,000 

85,000 

15,000 

Total 

-$250,000 

-$370,000 

$120,000 


C. AFTER CHANGES IN CHANNELS 


Channels of Distribution 

1 Sales 

Variable 
Costs ^ 

Marginal 

Income 

Per Cent of 
Sales 

A . 

$ 825,000 

$415,000 

$410,000 

50 

B . 

315,000 

130,000 

185,000 

59 

C 

120,000 

110,000 

10,000 

8 

Total 

$1,260,000 

$655,000 

$605,000 

48 

Less : Nonvariable expense . 

- 

- 

310,000 

- 

Net profit 

- 

- 

$295,000 ! 

23 


1 Production plus distribution costs, 
a Loss. 

3 Eliminated. 

4 Added. 

Source: U. S. Department of Commerce, How Manufacturers Reduce 2 heir Distribution Costs, 
Figure 195. Report Based on Channels of Distribution 
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in our net profits by eliminating losses. But they would also leave us with the 
same dollar fixed cost which would be larger relative to a smaller total sales 
volume. In other words, the elimination of $350,000 of unprofitable sales would 
leave us with idle manufacturing and distributing capacity. 

Therefore, our next step was to plan to utilize this idle capacity by increasing 
our sales pressure on the profitable accounts in channels A, B, and C. Of course, 
we realized that this increase in sales could not be accomplished in one year, and 
it could not be obtained without added out-of-pocket expenditure for sales pro- 
motion. Accordingly, in order to increase the number of calls on profitable cus- 
tomers and prospects in our remaining channels of distribution, our plan for the 
first year called for the retention of two of the salesmen who had been calling on 
unprofitable customers in channels C and D. We planned to obtain during the 
first year an increase of $100,000 in sales in channels A and B with a profit 
margin of $50,000 and added expenditures of $35,000 for sales promotion, leaving 
an increase of $15,000 in net profit. 

Adding a New Product to the Line. The Specialty Manufacturing 
Comp^any produces a single product which is here called Product A. 
The company’s income statement for the most recent month appears in 
Figure 196^^. The company is now operating at only 80% of practical 
capacity and unabsorbed overhead in the amount of $15,000 appears on 


the statement. 






Per Unit 

Total 

Sales, 80,000 units of Product A 


$2.75 


$220,000 

Cost of Production 





Direct Material 

$ .50 


$ 40,000 


Direct Labor 

... .50 


40,000 


Manufacturing Overhead (applied) 

1.00 


80,000 


Total Cost of Goods Manufactured 


2.00 

$160,000 


Underabsorbed Manufacturing Overhead . 



15,000 


Cost of Goods Sold 




$175,000 

Gross Margin . 




$ 45,000 

Selling and Administrative Expense 




18,200 

Net Profit 




$ 26,800 

Figure 196a. Profit and Loss 

Statement at ^ 

10% of 

Capacity 



The overhead is applied at a standard rate of $2 per direct labor hour. 
This rate is based upon a practical capacity of 50,000 direct labor hours 
and a budgeted total overhead cost of $100,000 per month. Since each 
unit of Product A requires .5 hour of direct labor, the standard overhead 
cost per unit of product is $1. However, overhead at a volume of 
50,000 hours is assumed to be composed of $75,000 fixed expense and 
$25,000 variable expense, and the flexible standard for cost control pur- 
poses is $75,000 a month plus $.50 per direct labor hour, or $.25 per 
unit of product. Assuming no variances from standard, the actual over- 
head at a volume of 40,000 direct labor hours (80% of capacity) is 
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$75,000 + ($.50 X 40,000) = $95,000. Only $80,000 has been ap- 
plied to production during the past month and hence there is an under- 
applied balance of $15,000. 

Per Unit Total 

Sales, 40,000 units $1.75 $70,000 

Cost of Production 

Direct Material 35 $14,000 

Direct Labor 50 20,000 

Manufacturing Overhead 1.20 ^ 48,000 

Total Manufacturing Cost $2.05 82,000 

Gross Loss $(12,000) 

Selling and Administrative Expense 5,600 ^ 

Net Loss $(17,600) 


1 Applied at the established standard rate of $1.00 per unit plus $.20 per unit for added 
overhead ($8,000 -r- 40,000). 

2 Applied as a percentage of sales determined by dividing total selling and administrative 
expense by total sales: 


$220,000 + $70,000 

Figure 1966. Cost of New Product Figured in Conventional Manner 

Per Unit Total 

Sales, 40,000 units of Product B $1.75 $70,000 

Differential Cost of Production 

Direct Material $ .35 

Direct Labor 50 

Manufacturing Overhead .45 ^ 

Total Differential Manufacturing Cost 1.30 52,000 

Gross Margin $ .45 $18,000 

Sales Promotion Expense 5,000 

Net Profit $13,000 


1 Made up as follows: 

Variable cost per unit ... $.25 

Added cost of new product ($8,000 40,000) .20 $.45 

Figure 196r. Cost of New Product Figured on Differential Cost Basis 

Per Unit Total 

Sales, 40,000 units $1.75 $70,000 

Cost of Production 

Direct Material . . 35 $14,000 

Direct Labor 50 20,000 

Manufacturing Overhead . 941667 37,667 71,667 

Gross Loss ... $(1,667) 

Selling and Administrative Expense (8% of sales) . 5 600 

Net Loss ) 


Figure 196d. Cost of New Product Figured by Recalculating Manufacturing 

Overhead Rate 



Ch. 27 


COMPARATIVE COSTS 


587 


The company is anxious to improve the utilization of its plant in 
order that the loss from underapplied overhead may be eliminated. In 
order to do this, it is considering adding to its present line of products 
a new item, Product B, which can be made in the present plant with 
the addition of some new equipment. This new equipment will increase 
overhead costs by $8,000 a month. The sales department reports that 
it can reasonably expect to sell 40,000 units of Product B at a price of 
$1.75 per unit if $5,000 is allowed for advertising and promoting the 
new item. After a study to estimate the manufacturing costs of Prod- 
uct B, the statement presented in Figure \96b was prepared. 

The calculation presented in Figure \96b, though it follows conven- 
tional costing technique, seems on second thought to be in error. This 
error results from the failure to realize that costing methods suitable for 
one purpose are not necessarily suitable for another purpose. Being 
accustomed to the accumulation of costs for costing inventories and 
sales, the accountant may fail to recognize the need for differential costs 
when a decision between alternatives is to be made. Figure 196c is 
therefore offered as being more in harmony with the existing conditions. 

Manufacturing costs shown in Figure 196c were estimated as de- 
scribed below : 

1. Direct material cost is determined by taking current prices of items 
contained in the manufacturing bill of materials prepared for Prod- 
uct B. 

2. Direct labor cost is determined by estimating the time to perform 
the required manufacturing operations. This time, totaling .5 hour, 
is extended at the current labor rate of $1.00 per hour. 

3. Overhead cost is determined by estimating the additional overhead 
which will be incurred if Product B is manufactured in addition to 
Product A. Reference to the flexible overhead standards shows that 
the present overhead is made up of $75,000 monthly fixed expense 
plus variable expense of $.50 per direct labor hour. Increasing 
volume by 20,000 labor hours per month will not affect the present 
fixed overhead, but will increase variable overhead by $10,000, or 
$.25 per unit attributable to the new product. The added overhead 
expense amounting to $8,000 per month is wholly chargeable to the 
new product and, on a unit basis, amounts to $.20. Differential 
overhead cost of the new product is thus $.45 per unit. 

The above data, shown in Figure 196c, indicate that by incurring 
additional costs of $57,000, the company can increase sales income 
by $70,000 a month, thereby increasing profits by $13,000. Addition 
of the new product thus promises to yield a fairly substantial increase 
in profits. Obviously this calculation is decidedly at variance with the 
preceding one. 
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A somewhat different numerical result can be obtained by recalcu- 
lating the rate at which manufacturing overhead is applied. Following 
the method ordinarily employed when establishing an overhead rate 
for costing production, a new overhead rate might be set by dividing 
the total number of direct labor hours into total overhead, each figure 
being after addition of the new product. 


Total monthly overhead is made up as follows; 

Fixed charges $ 75,000.00 

Variable expenses 

Product A, 40,000 hrs. at $.50 20,000.00 

Product B, 20,000 hrs. at $.50 10,000.00 

Additional overhead for new equipment 8,000.00 

Total revised overhead .... .... ... $113,000.00 


Total labor hours are evidently 60,000. Hence the new overhead rate is 

“ $1.883333 per labor hour or $.941667 per unit of product 

The result obtained when this new rate is applied in calculating expected 
profit on Product B is presented in Figure 196d. 

Calculations in Figures 196& and 196d above are really incomplete, 
for they must be carried out to the point where the net profit from both 
products combined is determined. When this is done, the increase in 
combined net profit is found to be the same as that attributed to Prod- 
uct B when calculated on a differential cost basis. For example, using 
the conventional method illustrated in Figure \96h, the combined figures 
are worked out in Figure 197a. It is evident that since the company will 
work in excess of standard capacity if manufacture of Product B is under- 
taken there will be overabsorption of manufacturing overhead. This is 
revealed in Figure 197a. The vital point to be noted, however, is that 
unless the effect on total profit from both products together is considered, 
the conventional method does not give a correct answer to the question 
‘‘What will Product B add to the profits of the company The separate 
figures seem to indicate that Product B will be carried at a loss, but over- 
all profits can be increased by adding Product B nevertheless. 

In a similar manner, the illustration shown in Figure 196c? likewise 
needs to be carried out to show what profit will be realized from com- 
bined production of Products A and B. This has been done in Figure 
1976. Again it is seen that the increase in profit which results from 
producing the two products together is the same as that yielded by the 
differential cost approach. However, in the above example. Product B 
has been charged with some of the fixed overhead previously borne by 
Product A. As a result, costs of producing A have declined. The shift 
in overhead cost has been effected by charging both products with an 
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average share of the total overhead. Simple arithmetic shows that the 
average actual overhead rate per hour has declined from $2,375 to $1,883 
per labor hour. 

Unlike the conventional method in Figures 196fe and 197a, this 
method may, under appropriate circumstances, give a correct picture of 
the profitability of individual products. However, it does so only by 
a laborious process while the differential cost approach gives this infor- 
mation directly and with much greater ease. 

Product A 

Sales $ 220,000.00 

Cost of Production 

Direct Material • $ 40,000.00 

Direct Labor ... 40,000.00 

Manufacturing Overhead . 80,000.00 

Standard Cost of Production $160,000.00 

Gross Profit or (Loss) . . . $ 60,000.00 

Selling and Administrative Expense (8% 

of Sales) . . 17,600.00 

Operating Profit . $ 42,400.00 

Add Overabsorbed Overhead 
Net Profit . . 

1 40,000 units at $1.20. 

2 Calculated as follows: 


Total manufacturing overhead when Product A is produced by itself . ... . $ 95,000.00 

Additional manufacturing overhead incurred when Product B is added (See 

Figure 196c) . 18,000.00 

Total manufacturing overhead to produce both products together $113,000.00 

Overhead applied to Product A $80,000.00 

Overhead applied to Product B . ... 48,000.00 

Total overhead applied to production ... 128,000.00 

Overapplied balance . . .... $ 15,000.00 


Figure 197a. Combined Results Applying Conventional Cost Technique 



Product A 

Product B 

Total 

Sales . 

.. . $220,000.00 

$70,000.00 

$290,000.00 

Cost of Production 




Direct Material 

. $ 40,000.00 

$14,000.00 

$54,000.00 

Direct Labor 

40,000.00 

20,000.00 

60,000.00 

Manufacturing Overhead 

. . 75,333.00 

37,667.00 

113,000.00 


$155,333.00 

$71,667.00 

$227,000.00 

Gross Profit or (Loss) ... 

$ 64,667.00 

$(1,667.00) 

$ 63,000.00 

Selling and Administrative Expense 

17,600.00 

5,600.00 

23,200.00 

Net Profit 

$ 47,067.00 

$(7,267.00) 

$ 39,800.00 


Figure 1976. Combined Results Applying New Manufacturing Overhead Rate 


Product B 
$ 70,000.00 

$ 14,000.00 
20 , 000.00 
48,000.00 1 
$ 82,000.00 
$( 12 , 000 . 00 ) 

5,600.00 

$(17,600.00) 


Total 

$290,000.00 

$ 54,000.00 
60,000.00 
128,000.00 
$242,000.00 
$ 48,000.00 

23,200.00 
$ 24,800.00 
15,000.00 2 
$ 39,800.00 
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There are, of course, some precautions to be exercised in using the 
differential cost technique. The latter implicitly assumes that fixed 
overhead costs will continue at the same amount for each month regard- 
less of whether or not Product B is manufactured. However, the follow- 
ing situations may cause this assumption to be questionable : 

1. The plant was operating at only 80% of practical capacity when the 
question of adding Product B was raised. If sales of Product A 
are only temporarily depressed, subsequent recovery may make it 
necessary to use the full capacity of the plant for Product A. This 
is likely to require expansion of the plant if Product B is continued 
in production. Additional fixed costs attributable to B will then be 
incurred. 

2. Additional usage of plant facilities may shorten their life and make 
replacement necessary at an earlier date. The effect of this is to in- 
crease the amount of depreciation which should be charged monthly. 
If this is the case, this additional depreciation and any increased 
maintenance and repair costs are properly costs of Product B and 
may therefore be considered for the particular situation in question 
as variable. 

3. Administrative and selling expenses often show some increase as 
volume of business increases. 

The conditions listed above usually require some time to become evident. 
Hence, Product B can probably be produced more cheaply as a tem- 
porary measure than it can if it is to be a permanent addition to the 
company's product line. The differential cost computation illustrated 
may be reasonably accurate from the short-range point of view, but from 
the long-range standpoint, it may be more realistic to charge Product B 
with an average share of the fixed costs associated with all facilities used 
in producing and selling it. 

To Sell or Process Further? In some industries it is frequently 
possible to sell a product at one or more different stages in the process 
of manufacturing. For example, the meat packer can sell fresh hams 
or he can process them into smoked hams before selling. An integrated 
cotton textile company has spinning, weaving, and finishing mills and 
sells or buys at any of these stages according to its needs for material 
in subsequent processes and the profit margins currently available at 
the various stages. The following illustration is taken from a petroleum 
refinery.^ 

An oil refiner has on hand 20,000 gallons of fuel oil. He must de- 
cide whether to sell it as fuel oil or crack it into gasoline and residual 

3 John L. Fox, “Cost Analysis Budget to Evaluate Operating Alternatives for Oil Refiners,” 
N,A,C.A* Bulletin, December, 1949. 
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oil with a yield of 15,000 and 3,000 gallons, respectively. The current 
price of fuel oil is 7 cents per gallon, of gasoline 14 cents per gallon. 

The first step is to determine the differential income; i.e., the differ- 
ence between the potential revenue from sale of his material after con- 
version into gasoline and residual oil and its sale in the present form 
as fuel oil. 

DIFFERENTIAL INCOME COMPUTATION 

Potential revenue from cracking: 

Gasoline, 15,000 gals, at $.14 ... . . $2,100.00 

Residual Fuel Oil, 3,000 gals, at $.07 210.00 

$2,310.00 

Less potential revenue from sale as fuel oil: 

Fuel oil, 20,000 gals, at $.07 . 1,400.00 

Differential income . .... $ 910.00 

Next the differential cost is determined. This is the cost of cracking 
the fuel oil. Since such problems arise frequently, an analysis of costs 
of operating the cracking department has been made and is now avail- 
able. In this analysis costs are separated into fixed and variable com- 
ponents and changes in variable costs with changes in volume are shown 
(Figure 198). 

If it is assumed that the cracking department is currently operating 
at 80% of its standard capacity, it is evident that the differential cost 
of processing an additional 20,000 gallons is 5 cents per gallon, or $1,000 
in total (Figure 198). 

Comparing the differential cost of cracking with the related differ- 
ential revenue, it is seen that it is preferable to sell the fuel oil in its 
present state rather than processing it further. 

Differential income . $ 910.00 

Differential cost 1,000.00 

Potential loss from cracking fuel oil $ (90.00) 

Price to Pay for Raw Material. The question is frequently raised 
as to what constitutes the maximum price one can afford to pay for raw 
material. This is particularly the case where established selling prices 
are the rule. Here the manufacturer may work back from the selling 
price and deduct from it in succession the desired profit, the operating 
expenses, the manufacturing overhead, and the direct labor. This would 
leave a residual value representing the amount available for raw material. 
An alternative method is again to have recourse to differential costing. 
The following illustration is taken from a petroleum refinery: 

A refiner has been offered 10,000 gallons of cylinder stock. The 
usual bargaining process will determine the final price. The would-be 
purchaser is interested in knowing how high a price he can pay and still 
make a profit. 
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COST ANALYSIS BUDGET 

Department: Cracking Period Budgeted To 

Supervisor 

Normal Capacity (100%) 100,000 Gallons Through-put 


Department and/or Shut- 

Expense Account down 60% 80% 100% 120% 


Direct expenses : 


Direct labor . . 

53-1 

Superintendence 

53-2 

Supplies . 

53-3 

Repair materials . 

53-4 

Repair labor 

53-5 

Depreciation 

53-6 

Fuel — Natural gas 

53-7 

Fuel — Cracking plant gas 

53-8 

Royalties . . . 

53-11 

Miscellaneous 

53-12 

Clean-out expense 

53-16 

(Gas produced) 

(53-20) 

(Fuel oil — produced and used) . 

(53-21) 


$3,000 $7,000 $8,000 $8,500 $11,500 


Allocated expenses: 
Fixed : 


Power and boilers 

60 

Control laboratories 

61 

Research laboratories 

62 

Water plant 

63 

Storage tanks 

64 

Operational overhead 

65 

General refinery overhead .... 

66 

Variable : 

Power and boilers 

60 

Control laboratories 

61 

Research laboratories . 

62 

Water plant ... 

63 

Storage tanks . 

64 

Operational overhead . 

65 

General refinery overhead . 

66 



$ 500 

$1,000 

$1,500 

$ 2,000 

$ 3,000 

Total costs . 

$3,500 

$8,000 

$9,500 

$10,500 

$14,500 

Through-put : 

Total gallons .... 

0 

60,000 

80,000 

100,000 

120,000 

Differential gallons . 

0 

60,000 

20,000 

20,000 

20,000 

Differential cost 


$4,500 

$1,500 

$ 1,000 

$ 4,000 

Unit differential cost . . 


$.075 

$.075 

$.05 

$.20 

Unit average cost 

♦ 

$.133 

$.119 

$.105 

$.1208 


Figure 198. Differential Costs Derived from Flexible Budget 
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The stock purchased would be processed into conventional bright 
stock and sold at that stage, since the blending unit for making finished 
motor oils is currently working at full capacity. The information avail- 
able is as follows : 

Cylinder stock is of such a quality and type that it will probably yield 90% bright 
stock, 5% petrolatum, 5% loss. 

Current prices : bright stock $.50 per gal., petrolatum — no market. 

Differential costs associated with processing 10,000 gals, of cylinder stock through 
several units ( from analysis of budgets) : 

Solvent dewaxing . $.02 per gal. 

Solvent extraction 02 per gal. 

Filtering 01 per gal. 

Total $.05 per gal. 

Using this information, the refiner can analyze his position and de- 
termine his bargaining margin, as follows : 

Margin Establishing Limit of Purchase Cost 

Revenue-bright stock 9,000 gals, at $.50 
Differential costs, 10,000 gals, at $.05 
Margin 

$4,000 10,000 gal. = $.40 (point of no advantage) 

The refiner is now ready to bargain for the purchase of the cylinder 
stock. He knows that a purchase price of forty cents a gallon represents 
his “break-even” point. To pay more would produce a loss, to pay less 
would result in a gain. He then makes his decision as to how much 
profit is required to justify the purchase. Here the concept of oppor- 
tunity costs also enters into the final decision. If the available capacity 
could be more profitably used for another purpose, then perhaps the pro- 
posed purchase should not be consummated. 

To Make or Buy a Component Part. Where it is a question of 
making an item or purchasing it ready-made, comparison must be made 
between the estimated cost to make the article and the purchase cost. 
There are three methods for making such comparisons.^ 

1. Preparation of complete operating data, in budget form or otherwise 

2. Preparation of partial operating data 

3. Differential costing 

The first method is obvious, but laborious. It consists of preparing 
two complete budgets of the expenses of the entire business under condi- 
tions which will prevail if each of the proposed actions were adopted. 

^ Illustration adapted from J. W. Culliton, Make or Buy (Cambridge: Harvard University 
Press, 1942), pp. 21 ff. 
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The second method is shorter in that it calls for a budget limited to the 
specific objective of the comparison. Thus, in a company facing a prob- 
lem of reconstructing its printing plant destroyed by a flood or of 
purchasing its printing requirements, specific budgets covering each 
alternative could be prepared. Thus the difference between the first 
and second methods is merely one of the area to be covered. Under the 
differential cost method, the items of cost to be included are limited, as 
was stated earlier, to the variable costs affected by the decision. The 
illustration in Figure 199 shows the comparison of making or buying 
four different parts in which the fixed costs have been excluded. The 
following computations then show the most advantageous policy to 
pursue : 


1. If all parts were made, the variable costs would be . $3,653.00 

2. If all parts were purchased, the purchase cost would be 2,903.00 

3. If parts #1 and #3 were made and parts #2 and #4 purchased, the 
costs would be : 

Part #l ... . . $1,011.00 

“ #3 521.00 

“ #2 .... 884.00 

“ #4 . 389.00 2,805.00 


Subject to factors not considered here, the last course of action seems 
indicated as the one to follow. One of these factors might be whether 
the plant is operating below or above standard capacity. This question 
is dealt with below. 

Present Operation Below Capacity. The Ampere Electric Com- 
pany produces a component part, No. XX29, in Department 19. Oper- 
ating costs for this department are budgeted at $6,000 fixed costs per 
month, plus variable costs of $3 per unit produced. Standard capacity 
of the department is 10,000 units a month and the standard cost of the 
product (based upon production at standard capacity) is $3.60 per unit. 

At a time when Department 19 was operating at 60% of standard 
capacity, the company’s purchasing department called attention to the 
fact that it was able to buy a lot of 12,000 of Part XX29 for $2.75 each 
on contract from another manufacturer. A recommendation to close 
Department 19 for a limited time and buy the parts was made on 
grounds that it was possible to save $.85 per unit ($3.60 less $2.75). 
However, the accountant stated that the maximum saving would be 
$.25 per unit based upon the following analysis : 

Cost of 12,000 units Part XX29 if purchased $33,000.00 

Comparative cost of manufacturing 12,000 units at $3 
per unit ... 36,000.00 

Total saving $ 3.000.00 

Saving per unit . $ 2^ 
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Total 

$ 844.00 

1.209.00 

1.600.00 

$3,653.00 

2,903.00 

Part No. 4 
Knurled Steel Roll 

$178.00 

160.00 

171.00 

$509.00 

389.00 

Part No. 3 
Hollow Steel Stud 

$150.00 

150.00 

221.00 

$521.00 

520.00 

Part No. 2 

Solid Steel Stud 

$ 102.00 

700.00 

810.00 

$1,612.00 

884.00 

Part No. 1 

Steel Bushing 

$ 414.00 

199.00 

398.00 

$1,011.00 

1,110.00 

1 


Cost to Make: 

Material 

Labor ... 

Variable Overhead . . 

Total Differential Cost 

Cost to Buy . 
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He stated that he had not included the fixed cost of $6,000 per month 
in his calculation since this was composed of depreciation, property 
taxes, and salaries of supervisory employees who would not be laid 
oflf, and hence this amount could not be saved by shutting down the 
department temporarily. In addition, he suggested that some employees 
would find jobs elsewhere during the layoff and that costs of hiring and 
training enough new employees to replace them would probably exceed 
$3,000. With these facts available, it was decided to manufacture rather 
than to buy the parts. 

Operation at 120% Practical Capacity. At another time De- 
partment 19 was operating at 120% of practical capacity, a figure which 
was the maximum output obtainable with a single shift. An additional 
4,000 of Part No. XX29 was needed monthly and the company had to 
decide whether to put on a second shift or to buy the additional quantity 
needed. The item was available from another manufacturer at $3.50. 

An additional shift would require hiring a foreman and additional 
indirect labor at $1,200 a month even though there is insufficient work 
to keep them fully occupied. Payment of shift premium and allowance 
for idle time due to low production might increase variable costs by 
10%, or to $3.30 per unit. Comparison of cost to manufacture with cost 
to buy yielded the following figures : 


Cost to manufacture 

Additional fixed costs monthly $ 1,200.00 

Variable costs, 4,000 units at $3.30 13,200.00 

Additional cost if 4,000 units are manufactured $14,400.00 

Cost to buy — 4,000 units at $3.50 14,000.00 

Saving from purchasing . . $ 400.00 


After making certain that prompt delivery could be obtained and that 
standards for quality would be met, it was decided to buy the parts. 

Acceptance or Rejection of Business at a Given Price. Some- 
times, particularly in periods of rising prices, some thought must be 
given to the importance of replacement costs before reaching a decision 
accepting or rejecting a given offer. 

The Telerad Wire Company manufactures insulated wire. The 
manufacturing process is simple and the cost of copper wire used is the 
principal item in the cost of the finished product. The company is offered 
an order at $.28 a pound which will require 10,000 pounds of a certain 
type of copper wire. The company has on hand 15,000 pounds of this 
wire for which it paid $.18 a pound. The standard cost of converting 
the uncovered wire into the finished product is $.05 a pound, including 
insulating materials. Superficially, the order might appear to be prof- 



Ch. 27 


COMPARATIVE COSTS 


597 


itable. However, the company rejected the offer but offered to sell at 
$.30 a pound. It did this on the grounds that (1) the current price of 
copper wire was $.20 a pound and it would have to pay this much to 
replace the quantity withdrawn from inventory to fill the order, and (2) 
other customers would be willing to pay $.30 since other wire manu- 
facturers without inventories of material bought at the lower price 
would have to pay the current price for copper and they would advance 
their prices. Owing to the dominance of material cost, prices of finished 
wire ordinarily fluctuate closely with the price of copper. 

The above is a fairly common situation. It helps to explain, if not 
to justify, why when inflationary pressures become sufficiently strong in 
the economy, manufacturers and distributors often withhold goods from 
the market. They do this because replacement would have to be made 
at still higher prices, thus wiping out their so-called profits. 

Another point to be considered in accepting or rejecting an offer to 
buy is tl|e inclusion of all costs affected by a decision. This is illustrated 
below. 

The Titan Paint Company accepted an order from a chain store 
organization for a large quantity of low-price paint with shipments to 
be made from time to time at the request of the buyer. It was expected 
that this order would substantially increase profits, for it would increase 
volume in the factory. In addition, this added volume would entail 
practically no selling expense since the president obtained the order 
directly from a vice-president of the chain. However, at the end of a 
year, profits of the Titan Company were lower than for the previous 
year. A management consultant was engaged to determine the cause 
of the unsatisfactory profit and to recommend methods for improvement. 
In reporting, the consultant pointed out that while manufacturing costs 
had been reduced by the increased volume, shipping and transportation 
costs had risen markedly. An analysis of these costs showed that the 
chain store had called for a great many small shipments which caused 
the increase in shipping expenses. Moreover, these shipments had been 
made to individual stores in thirty-two states. LCL (less than carload 
lots) freight rates and the long distances involved had been another fac- 
tor in increasing costs. The consultant recommended discontinuing 
further sales to the chain on the ground that such orders were unprof- 
itable. However, the president of the Titan Company renewed the 
arrangement with the chain store after obtaining an agreement that 
shipments would be made in equal monthly installments to the chain 
store's central warehouse in a nearby city. While a mistake had been 
made at first in failing to recognize all costs associated with the order, 
he felt sure that all costs were now known and that the chain store's 
business would be profitable. 
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Selection of Equipment. In making studies of comparative costs, 
interest on the investment must often be considered, particularly when 
it is a question of deciding between a manually performed operation and 
one performed automatically with special purpose machinery. This is 
illustrated below. 

The Baker Company has decided to open a branch sales office in 
Denver. Clerical work connected with filling orders and billing cus- 
tomers will be done in this office and the company is studying various 
possible methods for accomplishing this work in order to find the most 
economical one. The illustration below is based on a comparison of 
two proposed methods for one set of operations. 

Method A. This method uses three clerks and simple manual equip- 
ment costing $2,000. It is expected that the equipment will last 10 
years and requires $50 a year for maintenance and repairs. Clerks of 
the required grade can be hired for $3,000 each a year. Any increase 
over present volume of work will require an additional clerk. 

Method B. This method would use several modern office machines 
costing $15,000. These machines are also expected to have a useful life 
of 10 years and to require $100 a year for maintenance. Only two 
clerks will be needed, but these mu^st be trained machine operators paid 
$3,500 each a year. The two clerks can handle double the present vol- 
ume of work and the only added expense will be for additional paper 
forms and similar supplies. 

Since Method B would require an outlay of $15,000 for equipment 
in comparison with only $2,000 for Method A, it was necessary to in- 
clude this difference in the capital required in the cost comparison. In 
order to place the cost of capital on an annual basis like the other costs, 
interest on investment was included with the estimated costs. For this 
purpose, the rate of interest employed was 8% because the company 
could earn this rate in other uses which could be made of the capital 
within the company. Annual interest was computed on the average 
amount invested in the equipment during its expected life of 10 years. 
It would not be accurate to use the initial cost of the equipment for this 
purpose because the amount invested in the asset is reduced by the 
annual credit to the reserve for depreciation each year. More elaborate 
methods for computing annual interest cost are sometimes used, particu- 
larly when the expected life of the asset is long. However, it should be 
remembered that important figures which enter into the computation 
are estimates (e.g., the expected life of the equipment) or are rather 
arbitrarily determined (e.g., the rate of interest employed). As a result, 
the annual cost calculations cannot be exact. Hence there is often noth- 
ing to be gained through the application of more laborious methods of 
computation. 
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When the figures were assembled, the following comparison resulted : 


Method A: Annual Costs 

Equipment — initial investment $2,000 

Depreciation — 10% $ 200.00 

Interest at 8% on average capital ($1,000 X .08) 80.00 

Maintenance 50.00 $ 330.00 

Salaries — 3 clerks at $3,000 .... 9,000.00 

Supplies 100.00 

Total annual cost $9,430.00 

Method B: Annual Costs 

Equipment — initial investment $15,000 

Depreciation — 10% $1,500.00 

Interest at 8% on average capital ($7,500 X .08) 600.00 

Maintenance 100.00 $2,200.00 

Salaries — 2 clerks at $3,500 7,000.00 

Supplies ' . ... 200.00 

Total annual cost ... $9,400.00 


Since there is little difference in expected annual costs, the decision 
should be made upon other factors not included in the cost comparison. 
Among such factors considered in this decision were : 

1. Quality and availability of service for equipment 

2. Adaptability to changes in operations performed 

3. Effect on cost if volume increases or decreases 

4. Availability of trained employees or cost of training 

5. Likelihood that better equipment will be available in the near future 

6. Availability of capital for purchase of equipment 

QUESTIONS 

1. “The usual profit and loss statement shows only what costs and reve- 
nues were at one specific rate of activity.’' Explain why the cost ac- 
countant develops techniques for relating profit, volume, and costs over 
ranges of levels of activity. 

2. What is meant by market sectionalization and what elements restrict 
such sectionalization? 

3. What basic classes of managerial decisions can best be approached from 
a differential costing basis ? 

4. “Costs are not inherently fixed but acquire this characteristic as a result 
of policies established by management and decisions made at budget 
conferences.” Do you agree ? Explain by illustration. 

5. Illustrate conditions under which direct labor may be viewed as a fixed 
cost. 
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6. Differentiate between analysis by use of average costs and analysis by 
reference to differential costs. 

7. Explain what is meant by making profit by : 

a) Continuing to sell one item in the line at a loss 

b) Operating the entire plant at a loss 

8. What factors should be considered and how should calculations be made 
in deciding on whether or not to drop a particular sales territory ? 

9. Discuss the extent to which tax considerations may outweigh other 
factors in consideration of the possibility of mechanizing a particular 
operation. 

10. Explain the usefulness of cost records in the accounts in making com- 
parative cost studies. 

1 1. The Free-Air Ventilating Equipment Company is desirous of stabilizing 
production throughout the year. The following proposals have been 
made: 

a) Produce at an even pace throughout the year, storing off-season 
production on the premises 

b) Produce at an even pace but offer dealers a special discount for 
off-season purchases 

c) Extend special terms to dealers, but maintain prices to move goods 
regularly throughout the year 

Discuss the relative merits and shortcomings of the above proposals. 
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CHAPTER 1 

1—1. Prepare statements showing cost to produce and profit on sales of 
a small creamery, the books of which show as follows : 

January 1 : butter on hand, 1,000 lbs., valued at $350; sweet cream pur- 
chases, 400,000 lbs., purchased on basis of butter-fat test at $.30 per pound 
butter fat ; coloring matter $250 ; miscellaneous factory supplies $175 ; freight 
and commissions on purchases $325 ; labor cost for year $9,500 ; insurance 
apd taxes $165.49 ; factory light and power $975 ; depreciation on plant $685. 

Inventory December 31: 485 lbs. of butter valued at cost; selling and 
administrative expense amounted to $5,884.45. 

Sales were $125,565 ; allowances for losses on shipments $143.75. 

Assume that 1 lbs. cream tests 1 lb. butter fat, and 1 lb. of fat produces 
1% lbs. of butter. 

Note: Unit costs to be rounded off in the fourth decimal place. 


1—2. The following is a statement of the profit and loss of the Lacdun 
Company for the year ended August 31, 1952 : 


Sales 

Cost of Sales 

Materials 

Direct Labor 

$195,000.00 

130,000.00 

$600,000.00 

Factory Expense 

65,000.00 

390,000.00 

Gross Profit 

Selling Expense 

$ 90.000.00 

$210,000.00 

Administrative and General Expense . . .... 

40.000.00 

130.000.00 

Net Profit . . 


$ 80.000.00 


For the year ending August 31, 1953, it is expected that the sales will 
increase 33j/^% in volume, while selling and general expenses, as well as 
the production costs, are estimated to advance as follows : 

The cost of materials and direct wages are expected to go up 20%, but 
there will be a reduction of 10% in the material content of the finished 
product. 

Factory expense is expected to be relatively 15% higher. 

Selling expense is expected to increase 20% and general expense 25%. 
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By what percentage must the selling price be increased in order that the 
net profit for the year ending August 31, 1953, shall exceed that of the 
previous year by 25% ? 

{Adapted from an American Institute of Accountants examination) 


1-3. The operations of K. Inc. for the fiscal year ended June 30, 1952, 
are expressed in the following table of percentages : 


Per Cent 

Sales 100.00 

Cost of Sales 66.67 

Gross Profit 33.33 

Expenses 

Selling and Delivery 10.00 

Administration and General 7.50 17.50 

Net Profit 15.83 


There was no inventory at the beginning of the fiscal year and during that 
year the company, operating at full capacity, produced 10,000 units, of which 
8,000 were sold. The materials, labor, and overhead were, respectively, 
35%, 45%, and 20% of the cost of production. 

The current year’s costs are expected to show increases as follows : mate- 
rials 15% ; labor 10% ; overhead 20%. On the other hand, it is expected 
that, because of more efficient methods, the production will be increased 
10%, and you are to assume that this is accomplished without additional 
increases in the cost of production. 

Negotiations are pending with S & R who are prepared to purchase K. 
Inc.’s entire output for the current year, together with the stock on hand at 
the beginning of the current year, if the parties can agree on a price. In 
that event the amount of the selling and delivery expense would be reduced 
75%, and there would be no change in the amount of the administration and 
general expense. 

Accepting the indicated changes in costs and production, what percentage 
of increase or decrease in the 1952 selling price per unit would enable K. Inc. 
to realize, under the contemplated arrangement, a net profit of 20% on the 
sales? 

{Adapted from an American Institute of Accountants examination) 


CHAPTER 2 

2-1. The Cornell Manufacturing Company operates a general account- 
ing system, and the trial balance after closing the books on December 31, 
19 — , appeared as follows : 


Cash $ 7,000.00 

Accounts Receivable 20,000.00 

Raw Materials and Supplies 8,000.00 

Work in Process 3,500.00 
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Finished Goods $11,500.00 

Machinery and Equipment 25,000.00 

Prepaid Insurance 300.00 

Accounts Payable $ 9,000.00 

Labor Accrued 225.00 

Taxes Accrued 150.35 

Capital Stock 50,000.00 

Surplus 15,924.65 

$75,300.00 $75,300.00 


1. During the month of January the voucher register showed the fol- 
lowing charges : 


Purchases — Raw Materials and Supplies $ 4,125.25 

Labor 5,510.25 

Manufacturing Overhead 2,117.20 

Selling Expense 3,772.10 

Administrative Expense 2,895.25 

$18,420.05 


2. The summary of the sales journal amounted to $24,702.35. 

3. The cash receipts journal showed that customers had paid $19,201.10 
less 2%. 

4. The cash payments journal showed for the month payments to 
creditors amounting to $12,415.07 less 2%, and an amount of $5,510.25 
for labor was paid. 

5. Adjustments were as follows: 


Raw Materials and Supplies $5,385.65 

Work in Process ... 7,596.98 

Finished Goods 7,527.56 

Depreciation 225.10 

Prepaid Insurance ... 208.85 

Taxes Accrued (additional) . 102.15 

Rent Accrued ... 315.00 

Labor Accrued 550.30 


Required: 

a) Current, adjusting, and closing entries. 

b) Set up work sheet, with appropriate columns for trial balance, 
current period transactions and adjustments, profit and loss, and 
balance sheet. 

c) Statement of production cost. 

d) Statement of profit and loss. 

e) Balance sheet. 


2-2. The following information was derived from the records of the 
Allen Manufacturing Corporation. Prepare a statement of production cost, 
statement of cost of sales, and a profit and loss statement for January, 19 — . 
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Raw Materials Purchased ... $ 75,000.00 

Direct Labor 80,000.00 

Indirect Labor ... 10,000.00 

Power — Factory 8,000.00 

Heat and Light — Factory . . 6,000.00 

Superintendence 10,000.00 

Insurance — Factory ... 1,000.00 

Payroll Taxes — Factory 4,500.00 

Depreciation — Plant and Equipment 8,000.00 

Tools — Factory .... 1,500.00 

Miscellaneous Factory Overhead 1,000.00 

Sales ... 450,000.00 

Selling and Administrative Expenses 150,000.00 

Inventories January 1 January 31 

Raw Materials . ... $125,000.00 $ 85,000.00 

Work in Process 160,000.00 150,000.00 

Finished Goods 140,000.00 160,000.00 

2-3. From the following information submit a statement of production 
cost, a statement of cost of sales, and a statement of profit and loss for the 
Ford Manufacturing Corporation. 

Sales $400,000.00 

Sales Returns and Allowances 2,000.00 

Purchases — Raw Materials 75,000.00 

Direct Labor . . 65,000.00 

Factory Supplies 8,000.00 

Manufacturing Overhead 

Indirect Labor . 10,000.00 

Rent — Factory . . 4,000.00 

Heat and Light . . 2,000.00 

Power 2,500.00 

Compensation Insurance ... 2,400.00 

Fire and Liability Insurance 800.00 

Payroll Taxes 3,750.00 

Depreciation — Factory Building 4,500.00 

Depreciation — Machinery and Equipment 7,500.00 

Miscellaneous Factory Expense . 400.00 

Taxes — Factory Building ... 600.00 

Selling Expense 75,000.00 

Administrative Expense 28,000.00 

Inventories, December 1, 19 — 

Raw Materials 125,000.00 

Work in Process 35,000.00 

Finished Goods 100,000.00 

Factory Supplies 4,000.00 

Inventories, December 31, 19 — 

Raw Materials ... . 100,000.00 

Work in Process 50,000.00 

Finished Goods 75,000.00 

Factory Supplies . 6,000.00 
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2-4. The following was derived from the books of the Kiernan Manu- 
facturing Corporation at December 31, 19 — : 


Raw Materials Purchases . .... $158,630.00 

Factory Supervisory Salaries 14,202.00 

Freight-In on Raw Materials 15,170.00 

Direct Labor 236,842.00 

Raw Materials Purchase Returns ... 7,800.00 

Indirect Factory Wages 79,044.00 

Manufacturing Supplies Used 11,960.00 

Taxes — Factory Building 3,280.00 

Insurance — Factory 3,744.00 

Power — Factory ... 29,976.00 

Light — Factory 4,930.00 

Fuel — Factory . ..... 22,840.00 

Wages — Power Plant ... 36,250.00 

Depreciation — Building 7,720.00 

Depreciation — Machinery 12,440.00 

Factory Building Repairs 8,440.00 

Machinery Repairs 9,690.00 

, Payroll Taxes — Factory ... 11,322.00 

Raw Materials Inventory, January 1, 19 — 80,720.00 

Raw Materials Inventory, December 31, 19 — 76,224.00 

Work in Process Inventory, January 1, 19 — 68,204.00 

Work in Process Inventory, December 31, 19 — 92,010.00 

Finished Goods Inventory, January 1, 19 — 97,890.00 

Finished Goods Inventory, December 31, 19 — 130,740.00 


Required: Statement of cost of goods sold for year ended December 31, 
19—. 


CHAPTER 3 


3-1. The Cornell Manufacturing Company operates a cost system and at 
the close of the period, December 31, 19 — , their ledger showed the following 
balances : 


Cash ... 

$ 7,000.00 

Retained Earnings 

15,924.65 

Payroll Accrued 

225.00 

Taxes Accrued 

150.35 

Accounts Receivable . . 

20,000.00 

Accounts Payable .... 

9,000.00 

Capital Stock . 

50,000.00 

Stores 

8,000.00 

Work in Process 

. . . 3,500.00 

Finished Goods ... 

11,500.00 

Machinery and Equipment 

. . . 25,000.00 

Prepaid Insurance 

300.00 


During the month of January transactions were as follows : 
1. Stores purchased, $4,125.25. 


2. Stores used : 

Direct Materials $5,625.50 

Indirect Materials 1,114.10 

$6,739.60 
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3, Time tickets were analyzed and found to be as follows : 


Direct Labor . $4,110.25 

Indirect Labor 1,725.30 

$5,835.55 


The payroll disbursed amounted to $5,510.25. 

4. The total of manufacturing overhead charged to production equaled 
the amount of actual manufacturing overhead during the month. 

5. Voucher register charges were as follows : 

Manufacturing Overhead . .... $2,117.20 

Selling Expense 3,772.10 

Administrative Expense 2,895.25 

$8,784.55 


6. The fixed charges charged to manufacturing overhead for the month 
were: 

Depreciation $225.10 

Insurance 91.15 

Taxes 102.15 

Rent 315.00 

$733.40 

7. The production for the month was valued at $11,328.77. 

8. The cost of sales during the month was $15,301.21. 

9. The sales were $24,702.35. 

10. Payments from customers amounted to $19,201.10 less 2%. 

11. Creditors accounts in the amount of $12,415.07 less 2% were paid. 

Required: 

a) Journal entries, work sheet. Allow three lines each for cash, work 
in process, vouchers payable, and four lines for manufacturing over- 
head. 

h) Statement of production cost. 
c) Statement of profit and loss. 

3-2. The following information was taken from the books and records of 
the Gerrard Manufacturing Company. 


Opening balances, January 1, 19 — 

Cash $ 3,000.00 

Accounts Receivable 2,000.00 

Raw Materials 6,000.00 

Finished Goods 7,000.00 

Plant and Equipment .... 75,000.00 

Vouchers Payable .... 3,000.00 

Bonds Payable ... 30,000.00 

Capital Stock .... 50,000.00 

Retained Earnings . 10,000.00 
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Transactions during the month were as follows : 


1. Raw materials purchased ... • . $ 50,000.00 

2. Raw materials requisitioned 45,000.00 

3. Direct labor paid 30,000.00 

4. Manufacturing overhead actual 10,000.00 

5. Manufacturing overhead applied 10,000.00 

6. Operating expenses incurred and paid : 

Salesmen’s Salaries . . 2,500.00 

Advertising 1,000.00 

Legal Expense . . . 500.00 

Office Expense . ... 3,000.00 

7. Interest on Bonds Payable paid . ... 150.00 

8. Completed production 80,000.00 

9. Sales 125,000.00 

10. Cost of sales 75,000.00 

11. Creditors paid: 

Cash 43,000.00 

Cash Discount on Purchases 2,000.00 

12. Customers paid as follows: 

Cash 105,000.00 

Cash Discount on Sales 3,000.00 


Required: 

a) Journal entries under cost and noncost systems. 
h) Trial balance under cost and noncost systems. 

c) Statement of production cost. 

d) Profit and loss statement. 


3-3. The Hoopingarner Manufacturing Company’s ledger shows the 
following cost accounts as of January 31, 19 — : 


STORES 


1/1 Inventory . 

$ 5,000.00 

1/31 Requisitions 

$19,225.00 

1/31 Purchases 

1/31 Returns 

VR 22,000.00 

J 450.00 

1/31 Vouchers Payable . 

VR 780.00 


PARTS DEPARTMENT— MATERIAL IN PROCESS 


1/1 Inventory 

$ 2,250.00 

1/31 Returns 

J $ 

125.00 

1/31 Stores 

J 6,375.00 

1/31 Finished Parts 

J 

7,125.00 


PARTS DEPARTMENT— DIRECT LABOR IN PROCESS 


1/1 Inventory 

$ 1,350.00 

1/31 Finished Parts . . . 

. J $ 3,440.00 

1/31 Time Tickets 

J 2,920.00 




PARTS DEPARTMENT— MANUFACTURING OVERHEAD 
IN PROCESS 


1/1 Inventory 

$ 825.00 

1/31 Finished Parts 

. . J $ 1,550.00 

1/31 Applied 

. . 1,930.00 
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ASSEMBLY DEPARTMENT— MATERIAL IN PROCESS 


1/1 Inventory 

1/31 Stores 

1/31 Finished Parts . 

$ 2,250.00 
. . J 10,850.00 

J 5,350.00 

1/31 Returns 

1/31 Finished Goods . . . 

J $ 325.00 
. J 15,775.00 

ASSEMBLY DEPARTMENT— 

DIRECT LABOR IN PROCESS 

1/1 Inventory . ... 
1/31 Time Tickets . . 

$ 1,350.00 

J 9,600.00 

1/31 Finished Goods . . . 

J $ 8,250.00 

ASSEMBLY DEPARTMENT— MANUFACTURING OVERHEAD 

IN PROCESS 

1/1 Inventory 

1/31 Applied 

$ 825.00 

J 7,720.00 

1/31 Finished Goods . 

J $ 7,360.00 


FINISHED PARTS 


1/1 Inventory . . 

1/31 Production 

$11,220.00 

J 12,115.00 

1/31 Requisitions 

1/31 Cost of Sales . 

J $ 5,350.00 
J 6,725.00 


FINISHED GOODS 


1/1 Inventory 

1/31 Production 

$10,150.00 

31,385.00 

1/31 Cost of Sales 

$32,350.00 


PAYROLL ACCRUED 


1/31 Payroll 

. VR $13,120.00 

1/31 Summary 

J $14,770.00 


MANUFACTURING OVERHEAD 


1/31 Indirect Labor 
1/31 Indirect Material 

1/31 Sundries 

1/31 Fixed Charges . . 

... J $ 2,250.00 

J 2,000.00 
. VR 3,750.00 

J 1,650.00 

1/31 Applied 

J $ 9,650.00 


COST OF SALES 


1/31 Finished Parts . 
1/31 Finished Goods . 

J $ 6,725.00 

J 32,350.00 



Required: 

a) Reconstruct the journal entries (except for opening balances) 
giving rise to the above ledger accounts. 
h) Summary cost of sales schedule with supporting cost of production 
schedule showing costs for finished parts and finished goods, 
c) Cost of production schedule showing, separately, costs to produce 
finished parts and finished goods by elements of cost. Note: Set 
up columnar headings for Totals, Material, Labor, and Overhead. 
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8-4. The Jonathan Manufacturing Company manufactures parts for 
use in finished goods. Some of the parts are sold by the company as re- 
placements. The following balances were taken from the cost accounts 
on December 31, 19 — : 

Stores $ 5,000.00 

Parts Department— Material in Process 5,750.00 

Parts Department — Direct Labor in Process 4,500.00 

Parts Department — Manufacturing Overhead in Process 1,500.00 
Assembly Department — Material in Process 3,350.00 

Assembly Department — Direct Labor in Process . . 2,080.00 

Assembly Department — Manufacturing Overhead in 

Process 1,560.00 

Finished Parts 5,625.00 

Finished Goods 17,820.00 

The following transactions took place during January : 

1. Stores purchased $24,000.00 

2. Stores issued 25,125.00 

. Parts Department $11,375.00 

Assembly Department 10,750.00 

Indirect Materials 3,000.00 

3. Factory payroll 22,775.00 

4. Labor distribution 22,775.00 

Parts Department 9,6/5.00 

Assembly Department 9,600.00 

Indirect Labor 3,500.00 

5. Sundry actual manufacturing overhead 4,200.00 

(credit Miscellaneous Accounts) 

6. Applied manufacturing overhead 10,425.00 

Parts Department 3,225.00 

Assembly Department 7,200.00 

7. 4,200 parts finished during month 31,500.00 

Material 13,580.00 

Labor 13,440.00 

Manufacturing Overhead 4,480.00 

8. 1,200 parts used in production of finished goods 9,000.00 

Material ... 3,880.00 

Labor 3,840.00 

Manufacturing Overhead 1,280.00 

9. 1,300 finished units completed during month 24,180.00 

Material 15,080.00 

Labor 5,200.00 

Overhead 3,900.00 

10. Cost of sales for month 44,850.00 

1,500 Finished Parts 11,250.00 

1,800 Units Finished Goods 33,600.00 

The following is an analysis of cost elements of the inventories of finished 
parts and finished goods at December 31, 19 — : 

Units Material Labor Overhead Total 

Finished Parts .... 750 $ 2,425 $2,400 $ 800 $ 5,625 

Finished Goods .... 950 11,170 3,800 2,850 17,820 
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Required: 

a) Construct the ledger accounts for the above transactions. 

b) Summary cost of sales schedule with supporting cost of production 
schedule, showing costs for finished parts and finished goods. 
Note: Set up columnar headings for Totals, Finished Parts, Fin- 
ished Goods. 

c) Summary cost of sales schedule with supporting cost of production 
schedule, showing separately costs to produce finished parts and 
finished goods by elements of cost. Note: Set up columnar headings 
for Totals, Material, Labor, and Overhead. Disregard underab- 
sorbed overhead in computing unit costs. 


CHAPTER 4 


4-1. The Bell Manufacturing Corporation operates a factory which 
maintains separate records of production and the main office maintains the 
general books of account which control the factory office records. 

a) Record the following information in the appropriate journals. 


1. Direct materials received in the amount of 

2. Indirect materials received in the amount of 

3. Freight on direct materials 

4. Direct materials returned to vendor 

5. Payroll amounted to 

Direct Labor $14,000.00 

Indirect Labor 2,000.00 

Superintendence 4,000.00 

6. Payroll taxes on above payroll 

Withholding Tax 1,500.00 

F.I.C.A 300.00 

Disability Insurance 210.00 

7. The manufacturing overhead for the month amounted to 

Rent of factory building 4,000.00 

Heat, light, and power ... .... 1,000.00 

Insurance 175.00 

Depreciation ... 1,250.00 

8. Materials used ... 

Direct Materials ... 18,000.00 

Indirect Materials 4,000.00 


9. Manufacturing Overhead was applied to production at 90% of direct 
labor cost. 

10. The payroll, withholding tax, and F.I.C.A. taxes were paid. 

11. The federal and state unemployment compensation taxes were paid. 
(Assume maximum 3% rate.) 

12. The goods finished during the month amounted to 


Materials 10,000.00 

Labor 10,500.00 

Manufacturing Overhead 9,450.00 


13. Goods costing $25,000.00 were sold for . . . 


$35,000.00 

5,000.00 

249.00 

78.00 

20,000.00 


2,010.00 


6,425.00 


22,000.00 


29,950.00 

43,000.00 


b) After journalizing the above transactions, prepare the closing entries. 

c) Prepare a cost of sales schedule. 
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4-2. The Cunningham Manufacturing Corporation operates a factory 
ledger which on January 1, 19 — showed the following balances: 


Stores $12,840.00 

Work in Process 20,135.00 

Finished Goods 19,040.00 

During the month the transactions appeared as follows : 

Stores purchased $110,450.00 

Stores returned to vendors 5,690.00 

Payroll accrued (earned and paid) 66,091.00 

Direct Labor $60,148.00 

Indirect Labor 5,943.00 

Stores issued 97,070.00 

Direct Materials 95,432.00 

Indirect Materials 1,638.00 

Manufacturing overhead incurred other than indirect labor and indirect 

materials 41,920.00 

Applied Manufacturing overhead based on predetermined rates 47,935.00 

Completed production 195,170.00 

Cost of sales 198,320.00 

Sal^s returns at cost 4,650.00 


Required: Factory journal entries. 


4-3. Record the following transactions in a voucher register using 
columnar titles as suggested in the text. 


November 1. 


4. 


6 . 


10 . 

15 . 


Purchased machine repair parts from Standard Machine Co. $195. 
These parts are to be kept in reserve for future use. 

Purchased raw materials from Chase Brass Co. in the amount 
of $5,400. 

Paid freight on above shipment $84 to Seaboard Freight Lines 
(check 1404). 

Vouchered and paid rent $650 to Wantaugh Holding Co. (check 
1405). Rent distributed as follows: $400 to factory, $150 to 
selling, and $100 to administration. 

Purchased a new power stamping machine from Standard Machine 
Co. for $2,100. 

Paid freight on above machine $200 to Machine Delivery Service 
(check 1406). 

Paid insurance premium on factory equipment $320 to Bartlett 
Agency. This covers insurance for one year (check 1407). 

Purchased raw materials from Reynolds Metal Co., $4,100. 

Purchased oil and other supplies for factory use from Burns & 
Co. $310. 

Prepared voucher and paid $204 to Peter Allen, salesman, for 
traveling expenses (check 1408). 

Received credit from Chase Brass Co. in the amount of $110. 

Paid Chase Brass Co. less 1% cash discount (check 1409). 

Vouchered and paid payroll $4,000 after withholding $600 in pay- 
roll taxes (check 1410). 

Distribution of payroll: factory $3,050, sales salaries $900, 
office salaries $650. 
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November 18. 


21 . 

23. 

30. 


Received and paid power and light bill $190 (check 1411 to 
Niagara Electric Co.). 

Distribution: factory $140, selling $30, office $20. 

Paid $2,000 instalment on loan from the Patient Finance Co. 
(check 1412). 

Paid Reynolds Metal Co. (check 1413). 

Received telephone bill $85 from New York Telephone Co. 

Distribution : factory $20, selling $55, office $10. 

Vouchered and paid payroll $3,800 after withholding $510 in pay- 
roll taxes (check 1414). 

Distribution : factory $2,900, selling $820, office $590. 


4-4. The following transactions relate to the Superior Products Co. for 
the month of April, 19 — . 


1. Stores purchased $18,000 

2. Fuel purchased 1,200 

3. Bill received from Niagara Power Co. 800 

4. Invoice from B. T. Brenner, insurance agent for work- 

men’s compensation insurance .... 786 

5. Voucher prepared for factory payroll 15,500 

6. Depreciation on machinery and equipment 1,900 

7. Insurance on machinery and equipment (expired) 395 

8. Power consumed (estimated) 760 

9. Compensation insurance estimated ... 290 

10. Payroll taxes (factory payroll), estimated . 480 

11. Stores returned to vendor 500 

12. Direct materials issued from stores 14,000 

13. Indirect materials and supplies issued from stores . . . 1,200 

14. The labor distribution shows direct labor . . . 11,500 

15. Indirect labor shown on labor distribution 4,000 

16. Manufacturing overhead applied to production 7,650 


Required: Set up a factory journal as illustrated in the text and enter 
only those transactions normally recorded in that journal. For transactions 
affecting other journals, indicate whether they are to be recorded in 
voucher register or general journal. 


4-5. As of December 31. 1953, the X. B. Manufacturing Company, with 
outstanding capital stock of $30,000, had the following assets and liabilities : 


Cash 

Accounts Receivable 

$ 5,000.00 

10,000.00 

Raw Materials Inventory 

Work in Process Inventory 

Finished Goods Inventory 

4;000.00 

2,000.00 

6,000.00 

Prepaid Expenses 

500.00 

Fixed Assets (net) 

Current Liabilities 

30,000.00 

17,500.00 


During the year 1954, the surplus account increased 50% as a result of 
the year's business. No dividends were paid during the year. Balances of 
accounts receivable, prepaid expenses, current liabilities, and capital stock 
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were the same December 31, 1954, as they had been on December 31, 1953. 
Inventories were reduced by exactly 50 % except for the finished goods 
inventory which was reduced by one third. Fixed assets (net) were reduced 
by depreciation of $4,000, charged three fourths to manufacturing overhead 
and one fourth to general expense. Sales were made at 50% above their 
cost of $40,000. Direct labor cost was $9,000 and manufacturing overhead 
was applied at a rate of 100% of labor cost, leaving $2,000 unapplied which 
was included in the cost of goods sold. Total general expense and selling 
expense amounted to 15% and 10%, respectively, of the gross sales. 

You are to prepare a balance sheet as of December 31, 1954, and a state- 
ment of profit and loss for the year 1954 including therein or in a separate 
schedule the details of cost of goods manufactured and sold. Support the 
formal statements with work sheet or ‘‘skeleton” ledger accounts. 

{Adapted jrom an American Institute of Accountants examination) 


CHAPTER 5 

5-1. The Rego Manufacturing Company wishes to use a decimal code 
for its chart of accounts. The controller’s division has been assigned 
number 85.0 for expenses. This division is divided into four departments : 
General Accounting, Budgets, Internal Auditing, and Cost Accounting and 
they, in turn, are subdivided according to their normal functions. 

You are requested to compose a code of the controller’s division expenses 
which might be used in a manufacturing company. 


5-2. The Premier Boiler Company has the following manufacturing 
departments : 

1. Cutting 

2. Welding seams 

3. Inserting tops and bottoms 

4. Tapping 

5. Stenciling 

6. Inspection 

Devise a numerical block code and chart of accounts showing the factory 
expenses which might normally be charged to each department. Show at 
least twelve accounts for each department. 

5-3. The following expense account titles appear in the Manufacturing 
Overhead subsidiary ledger of the Pines Manufacturing Corporation. 

Fuel Engineers 

Compensation Insurance Timekeepers 

Water Storeskeepers 
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Powei? 

Light 
Heat 

Factory Supplies 
Maintenance Materials — Factory 
Building 

Maintenance Materials — Machinery 
Foremen 

Plant Superintendent 
Required: 

a) Classify these items as either fixed or variable expense. (Where 
an expense appears to be semivariable classify as either fixed or 
variable depending on which classification it most nearly resembles.) 

b) Explain the significance of the classification called for. 


Building Maintenance Labor 
Machine Royalty Fees 
Depreciation — Machinery 
Depreciation — Building 
Insurance — Machinery 
Insurance — Building 
Taxes — Building 
Payroll Taxes 


5-4. The following table represents a simple manufacturing overhead 
distribution sheet. 


Producing 
Dept. 1 
$ 200.00 
100.00 

250.00 

400.00 

125.00 


Producing 
Dept. 2 
$ 350.00 

175.00 

350.00 


Producing 
Dept. 3 
$ 200.00 
150.00 
150.00 


Expense 

Heat 

Light 

Power 

Fuel 

Water 

Superintendent .... 

Foremen 

Other Indirect Labor . . 
Depreciation— Machinery 
Depreciation — Building . 

Taxes — Building 

Insurance — Machinery . 
Insurance — Building . . 
Compensation Insurance 

Payroll Taxes 

Factory Supplies 


Total 

$ 900.00 

600.00 

750.00 

400.00 

125.00 

2,000.00 

3.500.00 1,000.00 

2.500.00 500.00 

480.00 100.00 

600.00 100.00 

900.00 150.00 

240.00 50.00 

450.00 75.00 

700.00 150.00 

1.050.00 225.00 

1.300.00 400.00 
$16,495.00 $3,825.00 


750.00 

750.00 

500.00 

400.00 

280.00 

50.00 

200.00 

175.00 

300.00 

263.00 

140.00 

25.00 

150.00 

132.00 

200.00 

150.00 

300.00 

225.00 

350.00 

450.00 

$4,045.00 

$3,120.00 


Service 

Service 

Dept. A 

Dept. B 

$ 100.00 

$ 50.00 

100.00 

75.00 



2,000.00 

500.00 

500.00 

700.00 

400.00 

25.00 

25.00 

75.00 

50.00 

112.00 

75.00 

13.00 

12.00 

56.00 

37.00 

100.00 

100.00 

150.00 

150.00 

60.00 

40.00 

$1,991.00 

$3,514.00 


a) Refer to the table above and differentiate between a natural and 
functional classification of manufacturing overhead. 

b) As a cost accountant indicate different purposes served by functional 
classifications and natural classifications of manufacturing overhead. 


CHAPTER 6 

6-1. The ABC Stone and Lime Corporation engages in the quarrying 
of limestone and produces the following types of finished limestone products : 
Bulk Lime, Hydrated Lime, Ground Limestone, Fluxing Limestone, Fur- 
nace Limestone, and Agricultural Limestone. The direct departmental 
costs for the year are tabulated on the following page. 
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Indirect expenses of operations are as follows : 

Electric power $45,000.00 

General Superintendence Salaries $16,000.00 

General Maintenance 9,000.00 

General Production Expense 20,000.00 

Social Security Taxes 480.00 

Insurance 4,520.00 

Depreciation 5,000.00 

Taxes 5,000.00 

$60,000.00 


Indirect expenses, other than electric power, are prorated among the 
several departments on a labor dollar basis. Electric flow meters indicated 
that the various departments had utilized electric power as follows : 


Quarry 270,000 kwh. 

Bulk Lime 180,000 kwh. 

Hydrated Lime . 180,000 kwh. 

Ground Limestone 90,000 kwh. 

Fluxing Limestone . 90,000 kwh. 

Furnace Limestone . 45,000 kwh. 

Agricultural Limestone 45,000 kwh. 


900,000 kwh. 

During the year the quarrying operations produced 500,000 tons of raw 
limestone. Depletion, based on cost, is computed on the basis of one and 
one-half cents per ton. In the production of bulk lime, a rate of product 
realization of 50% is experienced by the company. Hydrated lime is pro- 
duced from bulk lime without any further product loss. There is no process- 
ing loss experienced in the production of the other types of limestone. There 
were no inventories of stone at either the beginning or end of the year. The 
quantities of product sold during the year were as follows : 


Bulk Lime 140,000 tons 

Hydrated Lime 35,000 tons 

Ground Limestone 75,000 tons 

Fluxing Limestone 50,000 tons 

Furnace Limestone 10,000 tons 

Agricultural Limestone 15,000 tons 


325,000 tons 

Required: From the information given, compute the cost of the various 
products in total and show the cost per ton, 

6-2. The records of Rowe Corporation for the six months ended June 
30, 19 — , show the following facts: raw materials inventory, January 1, 
19 — , $3,600 ; purchases $26,615 ; direct labor $30,000 ; manufacturing over- 
head applied (120% of direct labor) $36,000; underapplied manufacturing 
overhead $300; finished goods inventory, January 1, 19 — , $6,200; selling 
expense $30,300; administrative and general expenses $43,200. 
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A review of the records discloses the following additional information 
bearing on the above facts : 

1. Purchases consist of the following: 

Units Unit Price Amount 


January 1,100 $4.85 $ 5,335 

February 900 5.00 4,500 

March 500 4.90 2,450 

April 700 5.00 3,500 

May 900 5.10 4,590 

June 1,200 5.20 6,240 

$26,615 


2. Purchases during January, as above, do not reflect a supplier’s credit 
memo in the amount of $450. 

3. Data with respect to quantities are submitted as follows : 

Units 

Jan. 1 June 30 


Raw Materials 700 

Work in Process (80% complete) None 500 

Finished Goods 300 800 

Sales, 4,100 units 


Raw materials are issued at outset of the manufacturing process and 
during the six-month period it may be assumed that no returns, spoilage, or 
waste occurred. Each unit of finished goods contains one unit of raw 
material. 

4. A 5% increase in all direct labor payrolls, retroactive to January 1, 
19 — , was approved by a federal board on July 15 of this year. Pending 
such approval, the 5% wage increase had not been accrued in the books 
although an equivalent amount of cash had been set aside in escrow for the 
employees by the company. 

Required: 

a) Prepare a statement of cost of goods sold. For purposes of this 
statement, inventories are to be stated at cost as follows : materials, 
according to the first-in first-out method of accounting ; direct labor, 
at an average rate determined by correlating total direct labor cost 
with effective production during the period; and manufacturing 
overhead, at an applied rate of 120% of the direct labor rate. 

b) Submit cost control accounts showing both quantities and dollar 
amounts. 

{Adapted from an American Institute of Accountants examination) 

6-3. The Acme Manufacturing Corporation uses a process cost system ; 
manufacturing costs, other than direct materials and direct labor, are applied 
to the product in an amount equal to 50% of the direct labor cost, and, per 
contra, are credited to an account, “applied manufacturing overhead.” The 
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books were closed as of December 31, 1952, when the inventory of goods in 
process in Process A consisted of 1,0(X) units of product as follows: 


Direct material content (100% complete) $5,000.00 

Direct labor content (average 50% complete) . 2,000.00 

Applied Manufacturing overhead (at 50% of direct labor 

costs) .... . . . 1,000.00 

Total $8,000.00 


In January, 1953, 10,000 additional units of product were started ; material 
requirements in full were issued at a cost of $51,000; direct labor amounted 
to $39,9(X) ; manufacturing overhead was applied at 50% of the direct labor 
cost ; 9,000 units were completed and transferred to the next process ; 2,000 
units remained in process on January 31 with material fully supplied and 
labor averaging 50% complete. 

The books were not closed on January 31, and after the transfer of com- 
pleted units was made it was discovered that manufacturing overhead in 
January, 1953, and in prior periods was actually 60% of direct labor cost. 


Required: 

d) Set up a work in process account for Process A showing total and 
unit material, labor, and manufacturing overhead for units com- 
pleted and for units in process at end. 
b) Prepare the correcting journal entry. 


6-4. The Union Solvents Company produces ethyl alcohol from molasses 
bought in the West Indies by a totally owned subsidiary, the West Indies 
Molasses Company. The latter contracts for the output of various sugar 
companies on a crop basis, sells part of it in the islands at a small profit, and 
the remainder to the alcohol company at net cost, settlement being made at 
the close of the year. 

The molasses is held in storage until transported, in tankers owned by 
the molasses company, directly to the alcohol company’s plant in the United 
States. 

The molasses company contracted for the 1951 and 1952 crops of molasses 
at 4 cents per gallon of 50% sugar content, the purchase price to be adjusted 
on that basis. 

The following operating data are given : 

Molasses Sugar 

1,000 gals. Content 


West Indies inventory, December 31, 1951 43,200 51% 

Receipts of 1951 crop in 1952 2,400 50% 

Receipts of 1952 crop 240,000 52% 

Sales of molasses in West Indies, on the basis of $7,335^ per 

1,000 lbs. of 50% sugar content 96,000 52% 

West Indies inventory, December 31, 1952 33,600 52% 

Shrinkage en route from West Indies to the alcohol company’s 
plant in the United States 6,000 
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Sugar content of molasses delivered at alcohol company’s plant 

in the United States 

United States inventory, December 31, 1951, valued at $776,318 
United States inventory, December 31, 1952 

Sundry income in West Indies 

Net proceeds from sales of supplies 

Revenue from cargo carried on vessels . ... 

Cost of operating vessels 

Sundry expenses in West Indies ... 

United States expenses incident to the purchase of 

molasses in West Indies 

Average weight of one gallon of molasses 


621 

Molasses Sugar 

1,000 gals. Content 

50% 

14,400 49% 

4,400 50% 


$ 96,384.00 

220,000.00 
2,221,240.00 

715.406.00 

172.786.00 
12 lbs. 


Prepare statements showing the cost of molasses (a) delivered at the 
alcohol company’s plant and (b) used in the production of alcohol. Show 
unit costs per 1,000 gals, of molasses and 1,000 lbs. of sugar content. 

{Adapted from an American Institute of Accountants examination) 


6-^. The P.A.R. Company is engaged in manufacturing a single product 
and uses a process cost system. 

The production of the company is carried on in two production depart- 
ments identified as Department 1 and Department 2. However, while over- 
head is allocated to Department 1 in total and is applied on a labor dollar 
basis to production of the department, the cost of direct labor is accumulated 
for each of two separate processes performed within the department, which 
processes arc identified as A and B. Material is used at various stages of 
production as follows : Material L is placed in process at the beginning of 
work in Department 1 (i.e., at the beginning of Process A) ; Material T is 
put into the process at the beginning of the second process (Process B) in 
Department 1 ; no material is added in Department 2. When the production 
of Process A reaches Process B, it is mixed with Material T. 

Costing of production is on a pound basis in Department 1 , but on a unit 
basis in Department 2. A unit has a weight of 80 lbs. at the start of process- 
ing in Department 2. There is a weight loss in Department 1, all of which 
takes place in the second (B) process. There is a normal loss of units in 
Department 2 due to units being found to be defective upon final inspection 
in the department. These defective units have no salvage value. 

The following data cover the operations for the month of October, 19 — : 

Department 1 

Work in Process Work in Process Transferred to 
October 1 (lbs.) October 31 (lbs.) Department 2 


Process A 2,000 3,000 - 

Process B 4,000 2,000 36,000 lbs. 


During October, 25,000 lbs. of Material L costing $4,250 were issued to 
Process A, and 12,000 lbs. of Material T costing $2,720 to Process B. 
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Labor cost during October for Process A was $13,832 and for Process B 
was $14,878. Overhead is 100% of labor cost. Work on the inventory in 
Process A as of October 1 had been 40% completed. The cost of material, 
labor, and overhead had amounted to $1,284. The inventory in Process B 
had been 60% completed in that process and had an accumulated total cost 
of $5,384. The inventories on October 31 were 50% complete in both 
processes. 

Department 2 

In Department 2 there were 250 units in process on October 1 which were 
estimated to be 50% completed. Their accumulated cost was $70,001.20. 
During the month the cost of labor was $53,560, and overhead was applied 
at 150% of labor cost. During October, 500 good units were completed, of 
which 400 were transferred to finished goods. There are also 160 un- 
finished units in the department on October 31 which are ^ complete as to 
this department. 

Required : 

a) You are to prepare a summary of costs and production for October, 
and a summary schedule of inventory values by departments at 
October 31. In costing units out of each department, use the first-in 
first-out basis. 

b) Also present the process cost accounts for Process A, Process B, 
and Department 2, showing both quantities and dollar amounts in 
each account. 

(^Adapted from an American Institute of Accountants examination) 


6-6. The Genesee Brick Company commenced operations January 1, 
19 — , in a newly purchased and fully equipped plant. The opening trial 
balance was as follows : 


Cash $13,200.00 

Clay Lands . . 40,000.00 

Plant and Equipment — Machine-made Brick 13,000.00 

Building and Equipment — Hand-made Brick 6,000.00 

Power Plant 1,800.00 

Kilns 16,000.00 

Capital Stock $90,000.00 

$90,000.00 $90,000.00 


Clay is mined and stored until needed, when it is fed to the brick and tile 
departments. Machine-pressed brick and hand-molded brick and tile are 
manufactured. 

Under the cost accounting system installed, the cost of the two classes of 
product is determined separately. The various departmental foremen make 
daily reports, a summary thereof for the month of January being as follows : 
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6,800 tons clay mined. 

850.000 9-in. bricks molded. 

320.000 9-in. bricks (or equivalent) molded. 

810.000 machine-made bricks set in kilns. 

780.000 machine-made bricks drawn from 
kilns, of which 35,000 are broken. 

300.000 handmade bricks set in kilns. 

290.000 handmade bricks drawn from kilns, 
of which 15,000 are broken. 

The voucher record charges for January are : 

General plant expenses — yard supplies 
Power house — fuel, supplies, and repairs 
Clay mining — powder, supplies, repairs . 

Machine-made brick — supplies and repairs 
Handmade brick — supplies and repairs 
Kilns — fuel, supplies, and repairs 

The payrolls for the month are analyzed as follows : 


General plant expense — superintendent $ 160.00 

Watchmen and yard employees 240.00 

Engineers and firemen ... 330.00 

Clay miners 1,200.00 

Machine-made brick molders . . ... .... 1,200.00 

Handmade brick molders 980.00 

Kilns — setting, firing, drawing 1,410.00 


Depletion of clay lands and depreciation of capital assets are to be pro- 
vided for as follows: 

Depletion — clay lands 

Depreciation — power plant 

kilns 

machine-made brick molding 
handmade brick molding 

A reserve for extraordinary kiln repairs is to be provided for at 24 cents 
per 1,000 bricks set in kilns. 

The power used at the clay mines is 30 horsepower, and at the machine- 
made brick plant 45 horsepower. 

The general plant expense will be absorbed by the departments in propor- 
tion to the labor in each. 

It is estimated that since the handmade bricks require more careful han- 
dling and setting, the cost of burning in kilns is 30% more than that of 
machine-made bricks. 

Five and one-fourth tons of clay are required per 1,000 bricks. 

Broken bricks are valued at their weight as clay. 

Bricks remaining in the kilns at the end of the month are assumed to 
average one half burned. 

Required: Present a process cost sheet showing inventories and transfers 
for each class of product as of January 31. 


4% per annum 
1*6% per annum 


$ 190.00 

370.00 

2.380.00 

850.00 

460.00 

1.695.00 


Clay mines 

Machine-made brick 
Handmade brick and tile . 
Kilns 



624 COST ACCOUNTING [6 

6-7, The following operating figures are obtained from the books of the 
March Manufacturing Company at December 31, 19 — : 

Sales $903,900.00 

Purchases 418,052.00 

Processing labor 88,000.00 

Processing burden 132,000.00 

Baling labor and expense 4,104.00 

Selling and general expense 126,732.00 

Interest expense 4,902.00 

Discount on sales 1,600.00 

Federal income taxes 69,000.00 

State income taxes 13,000.00 


The company was organized on January 1, 19 — , to process certain waste 
material from textile mills. Most of the material processed by the company 
was purchased by it, but during the year it has processed some materials 
under a contract with another company. 

The material which it processes on a contract basis is consigned to the 
company. When complete it is billed back to the accommodated company at 
a processing charge per pound. The same number of pounds received is 
billed back, and the charge includes an amount charged for baling as well as 
for processing. The material processed on a contract basis can be identified, 
and losses in process are borne by the owner of the material, which are the 
same percentage of material processed as applies to material consumed in 
processing merchandise for sale. Such losses occur after the material has 
been processed, but before baling, and are due to discarding substandard 
production. Discarded material processed under contract is returned un- 
baled to the owner. The company makes a practice of selling its discarded 
product unbaled as it is set aside. 

The two departments of the company are Processing and Baling. After 
coming from the processing department, the material is baled, using 400 lbs. 
of processed material to the bale. Costs are separated by departments, and 
the amounts given above include the cost of processing and baling the mer- 
chandise for sale and also the merchandise manufactured for other concerns. 
A fraction of a bale is considered to cost as much for baling as a full bale. 

An analysis of the sales account reveals the following facts : 


Sales of finished product — 4,200 bales $840,000.00 

Sales of contract goods — 360,000 lbs. at $.15 processing 

charge 54,000.00 

Sales of scrap material 9,900.00 


$903,900.00 


The purchases account shows debits for 2,080,000 lbs. of material at $.20 
per lb. The remaining amount shown in the account is for material used 
in baling the product. 
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In addition to the finished product sold, the company manufactured 75 
bales of finished product which remain on hand. The inventory of material 
on hand December 31, 19 — , amounts to 200,000 lbs. The goods in process 
weigh 80,000 lbs. and are 50% complete in the Processing Department. 
There is no inventory in the Baling Department and there is no contract 
work in process at December 31. 

You are to prepare a formal statement of profit and loss for the year. 
This should be supported by a detailed statement of cost of goods sold and 
a process cost statement in tabular form showing costs and transfers by 
processes. 

{Adapted from an American Institute of Accountants examination) 


CHAPTER 7 

7-1'. The Quality Canning Company, Inc. capitalizes all charges relative 
to the purchase of raw materials which are used in the canning of their 
products. Purchase discounts are deducted at the time invoices are received. 
Determine the value of the inventory of the different items as a result of 
the following transactions. Show the unit cost per thousand at which these 
items are to be carried in the stock ledger. 

On March 2, an invoice was received from the Allegheny Can Company 
for a carload of 180,000 Type 70 L cans billed at $19.40 per M, terms 1/10 
n/30, f.o.b. plant. 

On March 9, an invoice was received from the Muirman Label Co. for 
1,000,000 labels billed at $1.68 per M, terms 1/10 n/20, f.o.b. delivered. 

On March 12, a freight bill was received from the Pennsylvania Railroad 
for the carload of cans, 38,900 lbs. at $.87 per cwt. plus 3% tax. 

On March 15, an invoice was received from the American Cardboard 
Company for 25,000 cartons for packing 24 cans each at $20.45 per M, 
weight 8 oz. to a unit ; and 15,000 cartons for packing 48 cans each at $25.15 
per M, weight 12 oz. to a unit, terms 2/10 n/30, f.o.b. plant. 

On March 16, a demurrage charge was received from the Pennsylvania 
Railroad for $14.50 plus 3% tax. This charge is the result of a two-day 
delay in unloading the carload of cans. 

C3n March 21, a freight bill was received from the Pennsylvania Railroad 
for the cartons, 23,750 lbs. at $1.12 per cwt. plus 3% tax. 

During February the purchasing department's overhead was $21,200. 
Purchases for the month of February amounted to $265,000. Determine 
overhead rate and apply it to March purchases. 

Other purchases for the month of March were $215,250. Actual purchas- 
ing department overhead for the month was $17,935. Indicate the amount 
of the over- or underapplied purchasing department overhead and make a 
journal entry disposing of this item. 
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7-2, The Perlman Company uses Formanite in the manufacture of its 
product. The information shown below was the result of a study of the 
requirements for this material : 


Average daily requirement ... 20 lbs. 

Maximum requirement for 30-day period 900 lbs. 

Minimum requirement for 30-day period 200 lbs. 

Most economical order 1,500 lbs. 

Time required to obtain delivery 30 days 


Required: 

a) At what point should an order be placed? 

h) What will be the minimum quantity of Formanite on hand at any 
time? 

c) What will be the maximum quantity of Formanite on hand at any 
time ? 

7-3. The Metal Specialties Company proposes to charge materials to 
producing departments at a cost which will include invoice price, freight-in, 
cost of purchasing, cost of receiving, inspecting, and storing as well as the 
cost of issuing and delivering the goods to the department requisitioning 
the materials. 

It is estimated that for the coming year purchases of materials will 
amount to $900,000. It is expected that the other costs relative to handling 
materials will be as follows : 


Purchase Department cost $10,600.00 

Freight-in 9,200.00 ‘ 

Receiving Department cost 5,100.00 

Inspection and Specification Department cost 6,400.00 

Storing Department cost . . 9,900.00 

Stores record keeping 3,800.00 

$45,000.00 


From the summary of completed stores requisitions for January it is noted 
that direct materials were used by the producing departments as follows : 

Producing Department A Invoice price . . $30,000.00 

Producing Department B Invoice price 25,000.00 

Producing Department C Invoice price 24,000.00 

From other summaries prepared at the end of January it was found that 
the costs relative to materials were as follows : 


Purchase Department cost . . $990.00 

Freight-in 750.00 

Receiving Department cost 420.0Q 

Inspection and Specification Department cost . . 590.00 

Storing Department cost 860.00 

Stores record keeping ... 380.00 
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Required: 

a) Calculate the rate for applying materials handling overhead. 
h) Prepare the entry for costing materials to work in process for 
January and to set up the actual materials handling overhead, 
c) Determine the amount of the over- or underabsorbed material 
handling burden and explain what disposition is made of this 
balance. 


CHAPTER 8 

8-1. The Whisket Brush Company manufactures various types of 
brushes which use a No. 3 type plastic bristle as one of the raw materials. 
A perpetual inventory record is maintained. This record utilii^es sections 
for quantities ordered, apportioned and available, besides the usual sections 
for receipts, issues and balance. 

The minimum quantity is 3,000 lbs. and the automatic ordering quantity 
is 5,000 lbs. The opening inventory on September 1, 19 — was 3,400 lbs. 
valued at 4.3^ per pound. The available balance was also 3,400 lbs. 

All material requisitions are filed with the storeroom three days before 
they are scheduled to be used in production. Consider that the production 
schedule is maintained without interruption. 

The following orders were placed during the month of September, 19 — . 


Quantity 

Date Order No. (Lbs.) 

September 2 4012 1,400 

September 9 4013 1,500 

September 11 4014 2,000 

September 16 4015 1,600 

September 20 4016 1,800 

September 22 4017 2,300 

September 30 4018 1,300 


Whenever the available balance falls below the minimum quantity, notifi- 
cation is sent to the purchasing department which sends a purchase order to 
the vendor. Acme Plastic Corp., the next day. The purchasing department 
was able to place orders at 4.5^ a pound up to and including September 15, 
at 4.8^f up to and including September 25, and thereafter the cost was 5.0^. 
Consider an order as having been received one week after having been 
placed. Use purchase order number 9-128, 9-129, etc. 

Required: 

a) Show the inventory card as it appears on September 30, 19 — . 

Transactions are to be shown in chronological order. 
h) Show the value of the inventory on September 30, 19 — if 

(1) Stores were issued at average cost. 

(2) Stores were issued on the first-in first-out basis. 
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8-2, From the following data and information, cost the sales and inven- 
tories according to the last-in first-out method of pricing. 

Arrange data of your solution in columnar form as follows : 

1. Line number 

2. Year and month 

3. Opening Inventory (Quantity) 

4. Production or Purchases (Quantity, Unit Price, and Cost) 

5. Cost of Sales (Quantity, Unit Price, and Cost) 

6. Closing Inventory (Quantity, Unit Price, and Cost) 

The data are : 

January 1, 1950 Inventory 1,000 units at $.40 


January, 1950 


Production 
or Purchases 

2,500 at $.35 

Units Sold 
2,000 

February . ... 


2,250 at .32 

2,000 

March 


. . . 2,000 at .30 

3,000 

April 


. . 2,000 at .31 

1,500 

May 


2,500 at .35 

1,500 

June 


. . 2,250 at .40 

2,750 

July 


1,750 at .42 

2,500 

August 


. . . 1,750 at .43 

2,000 

September 


. . 2,500 at .45 

2,250 

October 


. . . . 2,400 at .44 

2,000 

November 


2,100 at .43 

2,500 

December . 


2,250 at .45 

2,000 

January, 1951 . 


1,800 at .44 

1,900 

February 


2,000 at .41 

2,250 

March 


2,500 at .38 

2,000 


Calculate unit costs to four places beyond decimal, rounding off at the 
fourth place. 

Note: So long as the quantity on hand is not in excess of the opening 
inventory for the year, the closing inventory price will be the same as the 
opening inventory price. 

At the end of any month, if the quantity on hand exceeds the opening 
inventory for the year, such excess will be priced at the average to date of 
production or purchase cost. 

This company operates on a calendar year basis. 

8-3. The stores inventory of the Stanley Corporation at June 30, 19 — 
consisted of eight items and the following values are submitted : 


Market 

Item Cost Value 6/30/19— 

A $5,000.00 $4,000.00 

B 4,000.00 4,500.00 

C 2,300.00 2,300.00 

D 4,800.00 5,100.00 

E 3,600.00 2,100.00 

F 2,350.00 2,350.00 

G 4,130.00 4,690.00 

H 5,210.00 4,210.00 
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a) Show the inventory value at June 30, 19 — assuming the use of the 
cost or market, whichever is lower, basis of valuation. Prepare the journal 
entry to place this value on the books. 

b) What additional entry or entries would be required for part (a) if it 
is assumed that prices in the period after June 30 will decline 15% below 
prices at June 30. Submit computations for values used. 

c) What effect would the entries in parts (a) and (6) have on the 
following statements : 

1. Balance sheet 

2. Cost of production 

3. Stores ledger 

d) What disposition would be made of the accounts created by the entries 
in (a) and {h) above? 


8-4. a) From the following information prepare a stores ledger card 
for “Hextone,” as of June 30, 19 — . 

June 1, 19 — Inventory and available balances 1,000 lbs. at $1.00 

Issued on Production Order 885, 100 lbs. 

2 Issued on Production Order 886, 200 lbs. 

Reserved on Production Order 889, 400 lbs. 

3 Issued Purchase Order 2170 for 2,000 lbs. at $1.10 

4 Received shipment on Purchase Order 2170 

6 Issued on Production Order 887, 1,400 lbs. 

8 Reserved on Production Order 890, 600 lbs. 

9 Issued on Production Order 889, 400 lbs. 

11 Issued Purchase Order 2171 for 1,050 lbs. at $1.05 

12 Reserved on Production Order 892, 500 lbs. 

14 Received shipment on PurchavSe Order 2171 

16 Issued on Production Order 890, 600 lbs. 

17 Reserved on Production Order 893, 900 lbs. 

18 Issued Purchase Order 2172 for 650 lbs. at $1.20 

21 Received shipment on Purchase Order 2172 

24 Issued on Production Order 893, 900 lbs. 

30 Issued Purchase Order 2173 for 1,080 lbs. at $1.15 


h) What are the inventory values, on June 30, 19 — , under the following 
methods : 

(1) First-In First-Out 

(2) Last-In First-Out 

(3) Weighted average 

c) Using the above three methods; at what figure are stores issued on: 

(1) June 6, 19— 

(2) June 16, 19— 

(3) June 24, 19— 

Calculate unit costs to four decimal places. 
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8-5. The Doran Manufacturing Company has a cost accounting system 
and uses a general and a factory ledger. The following was taken from the 
records of the company : 


1. Issued Purchase Order M406 for direct materials $4,200.00 

2. Issued Purchase Order M410 for parts and supplies 1,800.00 

3. Received materials on Purchase Order M406 ... .... 4,200.00 

4. Received credit memorandum from vendor on Purchase Order 406 on 

materials returned 120.00 

5. Issued direct materials to Producing Department 40 2,140.00 

6. Received complete shipment on Purchase Order M410 1,800.00 

7. Issued supplies to repair a machine in Producing Department 41 . . . 119.00 

8. Issued supplies to Service Department 82 40.00 

9. Producing Department 41 returned excess supplies not needed (previ- 

ously issued in Item 7) 15.00 

10. Issued materials and supplies to be used in construction of a special 

machine for Producing Department 43 850.00 

11. Paid vendor on Purchase Order M406 4,080.00 

12. Issued materials and supplies to be used in constructing display of com- 

pany’s products for a forthcoming industry exposition 510.00 

13. Issued materials to repair general manager’s home ... 56.00 


Required: 

a) Prepare the necessary journal entries. 

h) In those cases where cost controls are involved indicate the eflfect 
on subsidiary cost records, if any. 


8-6. Assume in the following example that the items listed comprise the 
entire inventory, and the additions and deductions shown are a summary of 
all the transactions in the inventory accounts : 


Units 



Balance 

Purchased 

Sold, 

Balance 


at Beginning 

or 

Used, or 

at End 

Inventory 

of Year 

Produced 

Transferred 

of Year 

Item 1 

50,000 

600,000 

580,000 

70,000 

Item 2 . . . 

.... 48,000 

1,200,000 

1,210,000 

38,000 

Item 3 . . . 

100,000 

1,312,000 

1,285,000 

127,000 

Item 4 

80,000 

1,415,000 

1,390,000 

105,000 


Assume that, depending upon the basis of valuation used, the following 
unit prices or costs had been determined, in respect of each item for each 
basis for the beginning inventory for the year : 


Basis 

Average Cost Cost Market or 


Inventory Cost FIFO LIFO Current Cost 

Item 1 $ .23 $ .25 $ .20 $ .30 

Item 2 1.80 2.00 1.40 2.10 

Item 3 14.00 17.50 12.50 16.00 

Item 4 42.00 42.00 41.00 40.00 
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Following are acquisitions during the year and market prices at the end 


of the year : 

Inventory 

Date 

Quantity 

Unit Cost 

Item 1 

1/20 

300,000 

$ .30 


3/18 

250,000 

.40 


9/15 

50,000 

.55 

Market 

12/31 


.60 

Item 2 

2/8 

400,000 

2.00 


7/16 

500,000 

2.05 


9/10 

300,000 

2.10 

Market 

12/31 


2.00 

Item 3 

3/31 

300,000 

16.50 


4/25 

400,000 

17.00 


8/18 

450,000 

17.50 


12/15 

162,000 

18.50 

Market 

12/31 


17.50 

Item 4 

1/2S 

600,000 

40.00 


4/28 

480,000 

38.00 


S/27 

335,000 

36.00 

1 Market 

12/31 


36.00 


Disposals (sold, used or transferred) in units, were accounted for quar- 
terly during the period as follows : 


Inventory Item 


Date 


1 


2 3 4 


3/31 150,000 300,000 200,000 300,000 

6/30 160,000 110,000 400,000 500,000 

9/30 50,000 350,000 300,000 300,000 

12/31 .... 220,000 450,000 385,000 290,000 

Total 580,000 1,210,000 1,285,000 1,390,000 


Required: Compute value of ending inventory on each of the following 
bases or methods, at the amounts to be used for federal tax purposes : 


a) LIFO (last-in first-out). 

h) Weighted average cost. 

c) Cost on FIFO basis (first-in first-out). 


Apply the rule of “lower of cost or market” where appropriate in the 
manner commonly practiced. 


Note: 

1. Unit costs to be rounded off in the fourth decimal place. 

2. A new weighted average must be computed after each fresh acquisi- 
tion. 


8-7. The E. A. P. Company is engaged in manufacturing. Its products 
are made principally from one raw material, and in order to insure uninter- 
rupted production, it normally maintains a substantial inventory of the raw 
material. Because of advancing prices, the company in 1948 adopted the 
last-in first-out method of pricing out its material requisitions, and there- 
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after valued its inventory at the prices shown by its perpetual inventory 
records. 

As of December 31, 1951, the inventory consisted of 380,000 pounds 
carried on its books at an average price of $.90 per pound. The market 
price at December 31, 1951, was $1.50 per pound. As of December 31, 
1952, the inventory was 420,000 pounds with a market price of $1.60 per 
pound. This was carried at the prices shown on the stock records, 270,000 
pounds of this being valued at $.90 per pound and the remainder at prices 
which averaged $1.54 per pound. The purchases during the year were also 
made at an average price of about $1.54 per pound. 

The operating accounts for the year ended December 31, 1952, included 
the following: 


Sales $2,100,000.00 

Work in Process Inventory, January 1 . 146,600.00 

Finished Goods Inventory, January 1 90,000.00 

Direct Labor 344,000.00 

Cost of Material Used ... 1,217,000.00 

Manufacturing Overhead 302,000.00 

Work in Process Inventory, December 31 180,000.00 

Finished Goods Inventory, December 31 100,000.00 


On March 30, 1953, the warehouse in which the raw material inventory 
was stored was badly damaged by fire. The stock records were destroyed, 
but from other records the following figures were obtained : 


Sales to March 30 $820,000.00 

Purchases of Material 551,425.00 

Direct Labor 132,400.00 

Manufacturing Overhead ... 117,600.00 

Work in Process Inventory, March 30 175,000.00 

Finished Goods Inventory, March 30 ... 105,000.00 

Salvage Value of Damaged Materials 25,000.00 


The purchase price of raw material during the three months had aver- 
aged $1.61 per pound with the price on March 30 at $1.62 per pound. The 
sales price during the period had varied only with the current material, 
labor, and overhead cost existing at date of acceptance of the order, as is 
normal in this business. 

You are to determine the amount of a claim for fire loss, assuming full 
insurance coverage. Show all computations to support your claim. 

{Adapted from an American Institute of Accountants examination^^ 

8-8. The Charleton Manufacturing Company has a cost accounting 
system and uses a general and a factory ledger. The following transactions 
were taken from the records of the company ; 


1. Issued Purchase Order P207 $2,000.00 

2. Received shipment from a vendor . 1,500.00 

3. Issued direct materials to Production Department 1 . 1,750.00 

4. Returned materials to vendor 250.00 
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5. Finished parts received into storeroom from Produc- 

tion Department 3 $1,260.00 

6. Production Department 1 returned excess direct ma- 

terials to storeroom 125.00 


7. Spoiled materials returned to storeroom from Pro- 

duction Department 2 ; total cost to this point of 
production $182. Scrap value $10. 

8. Physical inventory of stores at end of month is 

^3,000. Inventory per perpetual inventory cards 
is $61,300. 


Required: 

a) Journal entries. 

b) Indicate the subsidiary cost records affected by the transactions and 
the nature of the entry to these records, if any. 


8-9. A company manufactures three main lines of machines, and the 
sale of replacement parts accounts for a large part of total volume. 

Cost ledger trial balance at December 31, 1953, shows: 

Completed product inventory 


X Machines 

$100,000.00 

Y Machines 

200,000.00 

Z Machines 

300,000.00 

Finished parts inventory 

X Machines 

$ 50,000.00 

Y Machines 

100,000.00 

Z Machines 

200,000.00 


The company has consistently valued inventory at cost or market, which- 
ever is lower. 

The scope of your examination concerning inventory has established that 
the cost of X and Y machines and finished parts for X and Y machines does 
not exceed market, considering disposal costs. 

Z machines, which sell at $100 each, are valued in inventory at a manu- 
factured cost of $80. Necessary disposal costs aggregate 25% of selling 
price. 

An analysis of the credits to the Finished Parts Inventory Control, Z 
Machines, for the year ended December 31, 1953, follows: 

Charged to : 


Cost of Sales, Z parts $400,000.00 

Work in Process, Z machines 400,000.00 


In the case of finished parts for Z machines, cost does not exceed sales 
price of replacement parts, less necessary disposal costs. 

Required: 

a) Your adjustment, if any, in connection with the valuation of the 
inventory of Z machines and finished parts for Z machines. (Your 
client sj^ecifies that adjustments, if any, be not specifically applied 



634 COST ACCOIJNTING [9 

to the individual valuations of Z machines and individual parts for 
Z machines.) 

b) Outline a procedure for handling adjustments, if any, in statements 
of operations subsequent to January 1, 1954. 


CHAPTER 9 


9-1. The following information is submitted relative to the payroll of the 
Parkay Parts Corporation for a week in October, 19 — , which is the forty- 
second week of the year. 


Employee 

Pay Rate 
for 40-hr. 
Week 

Hours 

Worked 

Withholding 

Tax 

Earnings for Year 
Up to Beginning 
of the Forty- 
second Week 

Barium 

$150.00 

40 

$18.00 

$6,150.00 

Keynes 

.... 100.00 

40 

10.00 

4,100.00 

Chamberlin 

. . . 60.00 

45 

3.00 

2,960.00 

Scott 

80.00 

45 

4.00 

4,100.00 

Myers 

. . . 60.00 

40 

0 

2,600.00 

Buck 

60.00 

48 

5.00 

3,550.00 

Sidgewick 

40.00 

48 

2.00 

1,950.00 

Bawerk 

40.00 

40 

2.00 

1,640.00 

Edie 

60.00 

40 

5.00 

2,850.00 


a) Prepare the payroll for the forty-second week of the year allowing 
columns for name, regular earnings, overtime earnings, withholding for 
F.I.C.A., Withholding Tax, Disability Insurance Tax of 1%, maximum 
$.30 a week), and net pay. 

b) Prepare the entry for recording the payroll in the voucher register 
assuming a factory ledger and that all employees except Barium and Keynes 
work in the factory. Barium and Keynes are the executives of the company. 

c) Prepare the entry or entries to set up employer's payroll tax liability. 
The Parkay Parts Corporation has a merit rating tax rate of 1 % for unem- 
ployment compensation insurance and the total cost for disability insurance 
is $1.08 per week per employee. 


9-2. The following summary was taken from the payroll distribution 
sheet of the Hercules Co. for February : 


Direct Labor $78,000.00 

Indirect Labor 19,000.00 

Engineering Salaries 5,000.00 

Factory Time Study Expense (a study is being con- 
ducted with a view toward establishing standards. 

This study will continue for several months.) 500.00 

Administrative Salaries 2,500.00 

Sales Salaries 5,000.00 


The company follows the practice of setting up a reserve for vacation 
allowance. A total of $1,000 is to be added to the reserve for February of 
which $700 relates to factory personnel, $200 to sales personnel, and $100 
to administrative personnel. 
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The following items were deducted from employees’ pay : 

Withholding Tax $5,300.00 

F.I.C.A. Tax at 1^% ? 

Disability Insurance Tax at of 1% ? 

Garnishees 50.00 

Hospitalization 60.00 

Uniforms 12.00 

Loans to Employees 65.00 

Tool Kits 33.00 


Prepare journal entries to: 

a) Set up the liability for the payroll. 
h) Pay the employees. 


9-3. The following was extracted from the payroll records of Richards, 
Inc., for the week ended May 12, 19 — . 


Pro- With- 


Name 


Hours 

duction 

holding Hourly 

Piece 

Weekly 

Assigned To 

Worked 

(units) 

Tax 

Rate 

Rate 

Rate 

White, R. 

Producing Dept. 1 

42 


$13.00 

$1.50 



Thomas, P. 

. .Producing Dept. 1 

48 


12.00 

1.40 



Stevens, T. 

. .Producing Dept. 2 

39 

2,000 

13.10 


$.045 


Ritner, A. 

. .Producing Dept. 2 

40 

1,600 

9.50 


.045 


Peters, C. . 

. . Storeroom 

48 


5.50 



$60.00* 

Manning T. 

Foreman, Dept. 1 

40 


17.80 



88.00 

Loring, J. . 

. . Receiving Dept. 

48 


.20 



50.00* 


♦ Based on 40-hr. week. 


Required: 

a) Prepare payroll for the week ended May, 19 — , giving consideration 
to withholding tax, old age insurance, and a disability insurance 
withholding of $.30 per employee. 

b) Prepare journal entries to set up the liability for the payroll, pay 
the payroll, and cost the payroll. 


CHAPTER 10 

10-1. The following is a record of the payroll of the Haskell Manufactur- 
ing Corporation, operating on a thirteen-month calendar. 


For the two weeks ended January 12; 

Department Direct Labor Indirect Labor 

Winding $149.05 $ 23.40 

Processing 351.90 15.65 

Finishing 315.12 34.50 

Storeroom 94.50 

Maintenance 40.75 

Supervision 185.00 

Planning . . 210.00 

Cost and Payroll . . . 140.00 
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For the two weeks ended January 26: 


Department Direct Labor Indirect Labor 

Winding $158.40 $ 17,55 

Processing 342.95 10.40 

Finishing 326.67 30.15 

Storeroom 94.50 

Maintenance 52.15 

Supervision 185.00 

Planning ... 210.00 

Cost and Payroll 140.00 


Prepare : 

a) A labor distribution sheet. 

b) Journal entry to cost labor. 

c) Journal entry to accrue employer’s payroll taxes and compensation 

insurance as follows: F.I.C.A. state unemployment insur- 

ance at 2.7%, and federal unemployment at .3%, compensation 
insurance 1%, disability insurance of 1%. (Assume rates apply 
to total payroll with no exemptions.) 


10-2. Modern Products Company employs a factory ledger. The fol- 
lowing is a summary of transactions relative to labor for the month of 
October. 

Four weekly factory payrolls were prepared and paid during the month. 
These payrolls were analyzed as follows : 


Total wages and salaries $60,000.00 

Withholding income taxes 3,820.00 

F.I.C.A. withheld 725.00 

Disability Insurance Tax withheld 160.00 

Hospitalization Insurance withheld 105.00 

Group Insurance withheld ... .... 220.00 

The analysis of the time tickets shows the following labor distribution : 

Producing Department A . . $10,000.00 

Producing Department B . . . . 8,000.00 

Producing Department C 7,640.00 

Producing Department D , . 12,320.00 

Service Department 1 8,030.00 

Service Department 2 5,005.00 

Service Department 3 9,005.00 


Prepare entries in journal form to record : 

a) Liability for payroll. 

b) Payment of payroll. 

c) Distribution of payroll. 

d) Pa)mient of federal payroll taxes (including employer’s share) 
during November. 
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10-6. There are ten men working as a group on a particular manufac- 
turing project. When the weekly production of the group exceeds a stand- 
ard number of pieces per hour, each man in the group is paid a bonus for 
the excess production in addition to his wages at hourly rates. The amount 
of the bonus is computed by first determining the percentage by which the 
group’s production exceeds the standard. One half of this percentage is then 
applied to a wage rate of $1.25 to determine an hourly bonus rate. Each 
man in the group is paid, as a bonus, this bonus rate applied to his total 
hours worked during the week. The standard rate of production before a 
bonus can be earned is two hundred pieces per hour. 

On the basis of the production record stated below, compute : 

a) The rate and amount of bonus for the week. 

b) The total wages of Allen, who worked 40 hrs. at a base rate of $1.00 
per hour, and of Knoll, who worked 39j4 hrs. at a base rate of 
$1.50 per hour. 


PRODUCTION RECORD 



Hours Worked 

Production 

Monday 

72 

17,680 

Tuesday 

72 

17,348 

Wednesday 

72 

18,000 

Thursday 

.72 

18,560 

Friday 

71.5 

17,888 

Saturday . 

. . . 40 

9,600 


399.5 

99,076 


{Adapted from an American Institute of Accountants examination) 

10-4. The following payroll information is submitted by the Brass Bolt 
Company for the week ending March 15, 1952. 


RECAPITULATION OF JOB-TIME TICKETS 
For the Week Ending March 15, 1952 



Clock No. 

Job No. 

Hours 

Rate 

Payroll 

William Bevans 

1487 

2087 

20 

$1.50 

$30.00 



2152 

18 

1.50 

27.00 



None 

2 

1.50 

3.00 

Elmer Cass 

438 

2146 

40 

1.85 

74.00 

Thomas Debel ... . 

. . . 1224 

2137 

35 

1.65 

57.75 



None 

5 

1.65 

8.25 

John Granger 

1517 

2078 

27 

1.50 

40.50 


2152 

13 

1.50 

19.50 

Peter Holmes 

743 

2078 

25 

2.00 

50.00 



2146 

10 

2.00 

20.00 



None 

5 

2.00 

10.00 

Sam Jasper 

847 

2100 

10 

1.70 

17.00 


2137 

30 

1.70 

51.00 
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Clock No. 

Job No. 

Hours 

Rate 

Payroll 

Wilbur Karr 

.... 923 

2100 ' 

15 

$1.75 

$26.25 



2137 

24 

1.75 

42.00 



None 

1 

1.75 

1.75 

Horace Pranz 

. 1212 

2146 

38 

1.85 

70.30 



None 

2 

1.85 

3.70 

Fred Rodriguez . . 

147 

2137 

35 

1.90 

66.50 



2152 

4 

1.90 

7.60 



None 

1 

1.90 

1.90 

Milo Spatter 

492 

2137 

40 

1.75 

70.00 

Stanley Zybawski 

. . 826 

2100 

20 

1.95 

39.00 



2137 

17 

1.95 

33.15 



None 

3 

1.95 

5.85 


Time not charged to specific jobs is considered to be indirect labor 
because such time is usually devoted to maintenance of plant and machinery. 
Payroll taxes are to be computed as follows : 

State Unemployment Insurance 2.7% 

Federal Unemployment Insurance 0.3% 

F.I.C.A. Tax — Employer 1.5% 

F.I.C.A. Tax — Employee 1.5% 

Assume that 20% is withheld from wages for federal income tax. 

Required: 

a) Journal entries to record accrued payroll, distribution of payroll to 
Work in Process, and Manufacturing Overhead, and Provision for 
Unemployment and F.I.C.A. taxes when: 

(1) Unemployment and F.I.C.A. taxes are treated as manufactur- 
ing overhead. 

(2) These taxes are considered to be a direct labor cost when the 
time is chargeable to a specific job. 

b) Indicate the direct labor cost of each job under both methods. 

Note: Indicate specific accounts when charging items to Manufacturing 
Overhead Control. 


CHAPTER 11 

ll-l* The Excelsior Manufacturing Company commenced business on 
January 1, 19 — , with a paid-up capital of $2,000,000. It has a system of 
cost accounts which are controlled by the general books. 

The trial balance of the company on December 31, 19 — , was as follows: 


Cash $ 30,000.00 

Accounts Receivable 130,000.00 

Notes Receivable 25,000.00 

Raw Materials 150,000.00 


Manufacturing Overhead 
Work in Process 


100,000.00 
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Finished Goods $ 300,000.00 

Dividends Paid 70,000.00 

Plant and Machinery 1,369,750.00 

Profit and Loss .... $ 23,250.00 

Interest on Plant Investments 60,000.00 

Accounts Payable ... 41,000.00 

Notes Payable 500.00 

Allowance for Depreciation 50,000.00 

Capital Stock 2,000,000.00 

$2,174,750.00 $2,174,750.00 

The general books of the company show charges and credits to Manu- 

facturing Overhead as follows : 

MANUFACTURING OVERHEAD ACCOUNT 

Factory Executive Salaries (one third) $ 15,000.00 

Indirect Labor 30,000.00 

Cost Department Salaries . . 10,000.00 

Superintendents* Salaries 10,000.00 

, Repairs of Machinery and Buildings ... 25,000.00 

Power . 5,000.00 

Factory Supplies and Expenses ... 5,000.00 

Interest on Plant and Equipment . 60,000.00 

Salesmen’s Salaries . . ... 20,000.00 

Advertising 30,000.00 

Salesmen’s Expenses 10,000.00 

Freight Outbound 10,000.00 

Shipping Department — Labor and Expense . . . 15,000.00 

Officers’ Salaries (executive, two thirds) 30,000.00 

Office Salaries — Clerks 15,000.00 

Office Expense 5,000.00 

Cash Discount on Sales 15,000.00 

Interest on Notes Payable 10,000.00 

Allowance to Customers ... 10,000.00 

Bad Debts . 5,000.00 

Depreciation on Plant and Machinery 50,000.00 

Total $385,000.00 

Credit — Cash discounts on purchases 10,000.00 


Burden applied to work in process during the year 

(equal to 100% of direct labor) $375.000.00 


On examination of the accounts, you find that the purchase of raw mate- 
rials during the year amounted to $500, (KX) ; that the cost of direct labor was 
$375,0(X); and the sales amounted to $723,250. 

An analysis of the work in process discloses the following charges : 

Materials $ 25,000.00 

Direct Labor 37,500.00 

Manufacturing Overhead (100% direct labor) 37,500.00 

Total $100,000.00 


The number of units completed and delivered to the warehouse was 
100,000, and of this number 70,000 units were sold. 
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You find that a dividend of 3j4% was declared during the fiscal year and 
that no entry has been made. 

Required: You are to prepare a balance sheet, profit and loss statement, 
and cost of production statement showing the cost and net profit per unit. 

ll-*2. The Clermont Machine Manufacturing Company needed a cutting 
machine to use in cutting gears. Accordingly it asked for bids from several 
good machinery manufacturers. When the bids were opened it was found 
that they ranged from $7,500 to $9,000. Believing it could do better in its 
own shop the company refused all the bids and ordered the machine built 
in its own plant. When the machine was completed it was found that it had 
cost $4,000 in material and direct labor cost, and that the material amounted 
to 60% of the direct labor cost. For the month during which this machine 
was constructed, costs for the plant were : 

Materials $ 720,000.00 

Direct Labor . 1,200,000.00 

Manufacturing Overhead 480,000.00 

Selling and Administrative Expenses 150,000.00 

What entry or entries should be made to set up the machine on the books 
at its proper value ? 

11-3. Rex Parts Manufacturing Company follows the policy of charging 
interest on plant investment as a cost of production. 

The following information was derived from the records of the company 
at the end of the fiscal year June 30, 19 — . 


Materials in Process $ 16,000.00 

Labor in Process 2,000.00 

Manufacturing Overhead in Process 2,000.00 

Finished Goods .... 60,000.00 

Cost of Goods Sold 200,000.00 


Assume no beginning inventories and that in the course of the year work 
in process was charged with 


Direct Material $120,000.00 

Direct Labor 80,000.00 

Manufacturing Overhead (including $10,000 interest on 
plant investment) 80,000.00 


Required: 

a) Entry to adjust for interest on plant investment. 

b) Statement of cost of goods sold. 

c) What disposition is made of the allowance for interest on plant 
investment ? 
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11-4. An examination of the insurance carried by the Zorro Corpora- 
tion revealed the following policies on hand on December 31, 1952. 


Date of 
Policy 

Term 

Coverage 

Company 

Policy No. 

Face of 
Policy 

Unexpired 

Premium 

at 

12/31/52 

1/15/52 

3 yrs. 

Fire — Building 

Travelers 

T46934 

$150,000.00 

$1,500.00 

7/ 1/52 

2 yrs. 

Fire — Building 

Landlords 

F9612 

75,000.00 

375.00 

11/ 1/52 

3 yrs. 

Fire — Contents 

National 

N961 23 

200,000.00 

3,200.00 

10/ 1/52 

1 yr. 

Fire — Trucks 

Travelers 

196431 

30,000.00 

90.00 

4/ 1/52 

2 yrs. 

Public Liability 

1 Farmers’ 
j Mutual 

Phoenix 

8375L 

r 50,000.00— 


3/ 1/51 

3 yrs. 

Property 

Damage — Trucks 
Sprinkler — 

S1492 

< 100,000.00, 

[ 20,000.00 
25,000.00 

525.00 

125.00 

11/ 1/51 

2 yrs. 

Warehouse 

Bond — Office 

U.S.Tr.G. 

B469140 

20,000.00 

35.00 

12/ 1/52 

1 yr. 

Hold-up 

Aetna 

U14967 

5,000.00 

120.00 


Required: Prepare journal entry to charge insurance for the month of 
January, 1953. An apportionment should be made to the manufacturing, 
selling, and administrative divisions of the business. 


CHAPTER 12 

12-1. The Jones Manufacturing Company produces its own power and 
the power department incurred the following expenses during the month of 
January : 


Indirect Labor . . $450.00 

Fuel 600.00 

Supplies 50.00 

Materials 40.00 

Repairs of Boilers 75.00 

Repairs of Equipment . ... 25.00 

The apportioned charges to power department were : 

Depreciation $ 45.00 

Building Expense 120.00 

Taxes 35.00 

Insurance 30.00 

Factory Administration 70.00 


The amount of power consumed by the various departments was as 


follows : 

Department Horsepower-Hours 

Producing Department A 1,000 

Producing Department B 2,100 

Producing Department C 3,900 

Producing Department D 6,600 

Producing Department E 6,600 

Service Department F (Tool) 950 

Service Department G (Pattern) 850 
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Required: 

a) Expense statement of power department. 

b) The departmental unit cost per horsepower-hour. 

c) Journal entry (assuming departmental accounts carried in general 
ledger). 


12^2. The total expenses of four service clearing accounts in a certain 
process plant, before clearance has been made to the other accounts within 
this group are as follows : 


Steam plant expense 



$ 523.00 


Pumping plant expense 



170.00 


Water plant expense 



106.00 


Electric plant expense . . . 



201.00 


Total 



$1,000.00 


The expenses as above shown 

are fairly allocable to each other and to all 

other departments and process costs in the following 

ratios : 


Allocable to 





Plants Steam 

Pumping 

Water 

Electric All Other 

Steam 

8% 

4% 

19% 

69% 

Pumping 9% 

- 

17% 

3% 

71% 

Water 22% 

3% 


2% 

73% 

Electric 5% 

18% 

- 

- 

77% 


Required: 

a) Calculate the service department expenses chargeable to the other 
departments or processes. (Compute to three decimals.) 

b) Show the completed ledger accounts for each department and for 
“All Other Departments.” 


12-3. The Ajax Manufacturing Company has the following account 
balances and distribution of direct charges at March 31, 19 — . 

Producing Departments Service Departments 




Machine 


General 

Stores and 

Direct Charges: 

Total 

Shop 

Packing 

Plant 

Maintenance 

Indirect Labor 

$ 1,465.00 

$400.00 

$300.00 

$ 200.00 

$565.00 

Maintenance Materials . . . 

502.00 

180.00 

70.00 

102.00 

150.00 

Miscellaneous Supplies 

Superintendent 

Cost and Payroll, Salaries . 

Indirect Charges: 

Purchased Power 

Rent 

Fuel and Heat 

Insurance 

Taxes 

Depreciation 

175.00 

400.00 
1,000.00 

800.00 
1,200.00 

600.00 

100.00 

200.00 

10.000.00 

40.00 

100.00 

15.00 

400.00 

1,000.00 

20.00 

Totals 

$16,442.00 

$620.00 

$470.00 

$1,717.00 

$735.00 
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The following data were compiled by means of a factory survey and study 
made in the previous year : 



Floor 

Radiator 

Number of 

Invest- 

HP.- 


Space 

Sections 

Employees 

ment 

hrs. 

Machine Shop 

2,000 

45 

20 

$ 64,000.00 

3,500 

Packing 

800 

90 

10 

20,000.00 

500 

General Plant 

400 

30 

3 

1,000.00 

- 

Stores and Maintenance 

1,600 

60 

5 

15,000.00 

1,000 


4,800 

225 

38 

$100,000.00 

5,000 


Expenses charged to the Stores and Maintenance Department are to be 
distributed to the other departments by the following percentages : Machine 
Shop 50% ; Packing 16^% ; General Plant 33^%. General Plant over- 
head is distributed on basis of number of employees. 

Required: 

а) Prepare an overhead distribution sheet with supporting schedules to 
show computations and bases of distribution including a distribution 
of the service department expenses to the producing departments. 
Determine the service department distributions by : 

(1) The application of simultaneous equations. Show all compu- 
tations. 

(2) The method of continued distribution. Carry through five 
cycles. Show all computations to three decimal places ; round 
oif grand totals to nearest cent. 

б) Show the completed ledger accounts. 


12-4. The Alto Manufacturing Company employs departmental burden 
rates for applying overhead to production. A summary of the estimated 
annual overhead budget for the coming year is scheduled below together 
with the annual estimates for direct labor hours and machine hours. 




Maintenance 

Estimated 



Estimated 

Labor 

Direct 

Estimated 


Annual 

Included 

Labor 

Machine 


Overhead 

in Overhead 

Hours 

Hours 

Machine Shop 

$ 68,000.00 

$ 4,000.00 

100,000 

150,000 

Forge 

45,000.00 

2,000.00 

70,000 


Bench Assembly 

Receiving and Stores 

Building Service 

Powerhouse 

Maintenance ... 

Cost and Payroll . . . 

Engineering 

Supervision 

35.000. 00 

15.000. 00 

28.000. 00 

40.000. 00 

24.000. 00 

30.000. 00 

25.000. 00 

20.000. 00 

1,000.00 

1,000.00 

3.000. 00 

1.000. 00 
1,000.00 

40,000 



$330,000.00 

$13,000.00 

210,000 

150,000 
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The following statistical information is available : 

Receiving Power- 

Floor and Stores house Engineering 

Space No. of Expense Expenses Expenses 
(sq.ft.) Employees Apply to Apply to Apply to 


Machine 25,000 40 30% 40% 45% 

Forge 25,000 30 30% 20% 30% 

Bench Assembly . 20,000 IS 15% 10% 15% 

Receiving and Stores 12,000 5 10% 30% 

Building Service 2,000 5 10% 10% 

Powerhouse 20,000 4 5% 

Maintenance . ... 5,000 3 

Cost and Payroll . . . 4,000 10 

Engineering 7,000 4 

Supervision 2,000 3 


122,000 m 100% 100% 100% 

Careful studies made of materials handled, horsepower utilized, and time 
estimates are used as a basis for computing the above percentages for dis- 
tributing overhead charged to the Receiving and Stores, Powerhouse, and 
Engineering Departments. 

Required: Prepare a work sheet showing the distribution of estimated 
service department expenses for the year to the producing departments. 
Distribute the service departments in order of size of balance after each 
apportionment. Do not reopen them once they are closed. 


CHAPTER 13 

13-1. In order that manufacturing overhead rates may be computed for 
the ensuing year the Elliott Manufacturing Company’s cost accountant has 
compiled the following information : 


Account Amount 

Supervision $ 600.00 

Indirect Labor . . . . 2,900.00 

Repairs 885.00 

Supplies 1,270.00 

Experimental Expense . 230.00 

Patent Expense 1,000.00 

Depreciation 725.80 

Sundry Expense 395.00 

Light and Heat 210.00 

Liability Insurance 225.00 

Fire Insurance 97.58 

Power 2,700.00 

Taxes 243.00 

Stores and Receiving . . 616.90 

General Factory 247.50 

Building Expense . ... 232.00 

Elevator Expense 248.68 

Total $12,827.41 


Normal Machine Hours . . . . 
Normal Direct Labor Hours . 
Normal Direct Labor Cost . . 


Dept. 1 

Dept. 2 

Dept. 3 

Dept. 4 

Equally over all departments 


20% 

25% 

30% 

25% 

10% 

30% 

30% 

30% 

15% 

15% 

25% 

45% 

Equally 

over all departments 


Equally 

over all departments 


$177.40 

$95.40 

$297.40 

$155.60 

Equally 

over all departments 


20% 

30% 

25% 

25% 

40% 

25% 

15% 

20% 

$24.00 

$15.80 

$36.00 

$21.78 

40% 

40% 

15% 

5% 

$59.97 

$39.49 

$89.97 

$54.52 

$462.68 


$154.22 


Equally 

over all departments 


20% 

20% 

30% 

30% 


Equally over all departments 

1,100 3,000 

2,600 

$2,200 



13] 


PROBLEMS 


645 


Required: 

a) Prepare a manufacturing overhead distribution sheet. 

b) Compute rates for applying manufacturing overhead. 


13-2. The general ledger after the books were closed showed the follow- 
ing balances of the Cornell Manufacturing Company, December 31, 19 — : 


Cash 

Accounts Receivable 

Stores 

Work in Process . 

Finished Goods 

Machinery and Equipment 

Prepaid Insurance 

Vouchers Payable ... 

Accrued Payroll 

Taxes Accrued 

Capital Stock 

Retained Earnings 


$ 7,000.00 
20 , 000.00 
8,000.00 
3,500.00 
11,500.00 
25,000.00 
300.00 

$ 9,000.00 
225.00 
150.35 
50,000.00 
15,924.65 
$75,300.00 $75,300.00 


The Cornell Manufacturing Company has been applying manufacturing 
expense on the blanket rate method and the controller who recently took up 
his duties with the concern pointed out to Mr. Cornell, the president, the 
futility of such a procedure. It was therefore decided to divide the plant into 
departments numbered 1 to 7, inclusive. The first five to be producing 
departments and the last two to be service departments. 

During the month, transactions were as follows : 

1. Stores purchased, $4,125.25. 

2. Stores withdrawn amounted to : 

Direct Materials . . . $5,625.50 

Indirect Materials 1,114.10 

$6,739.60 

3. The indirect material requisitions were analyzed and charged to the 
following departments : 

Department 

1 

2 .... 

3 .... 

4 .... 

5 . .. 

6 .... 

7 .... 


4. The total payroll for the month was : 

Direct Labor 

Indirect Labor 


$4,110.25 

1,725.30 

$5,835.55 


Amount 
$ 317.50 
230.20 
104.25 
117.80 
125.10 
120.00 
99.25 
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5. The analysis of time tickets showed departments affected as follows : 

Department Amount 

1 . . $ 11570 

2 . . ... 270.10 

3 102.25 

4 225.75 

5 304.15 

6 . . ... 475.35 

7 232.00 

$1725.30 


6. The amount of payroll disbursed during the month amounted to 
$5,510.25. 

7. Manufacturing overhead incurred during the month other than mate- 
rials, labor, and fixed charges were $2,117.20. This amount was distributed 
to the departments as follows : 


Department 


Amount 


1 $ 325.25 

2 ... . 250.50 

3 410.15 

4 125.35 

5 407.25 

6 410.10 

7 . ... 188.60 

$2,117.20 


8. The schedule of fixed charges was as follows : 


Depre- 


Department 

ciation 

Insurance 

Taxes 

Rent 

Total 

1 

$ 42.10 

$17.75 

$ 20.10 

$ 45.25 

$125.20 

2 

30.15 

16.25 

18.40 

51.15 

115.95 

3 

61.20 

15.10 

30.20 

40.35 

146.85 

4 

37.15 

18.25 

23.10 

42.70 

121.20 

5 

22.25 

4.10 

2.20 

65.85 

94.40 

6 

16.70 

10.15 

2.15 

52.15 

81.15 

7 

15.55 

9.55 

6.00 

17.55 

48.65 


$225.10 

$91.15 

$102.15 

$315.00 

$733.40 


9. The totals of the Service Departments 6 and 7 were apportioned over 
the producing departments as follows : 


Department Dept. 6 Dept. 7 Total 

1 $ 210.10 $102.15 $ 312.25 

2 295.25 125.00 420.25 

3 215.35 95.25 310.60 

4 205.15 125.15 330.30 

5 160.75 120.95 281.70 

$1,086.60 $568.50 $1,655.10 
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10. The applied manufacturing overhead charged to production during 
the month amounted to : 

Department Amount 

1 $1,205.10 

2 1,250.30 

3 995.20 

4 889.10 

5 1,190.50 

$5,530.20 


11. The production for the month was $11,221.25. 

12. The cost of sales during the month was $15,250.31. 

13. The sales were $24,702.35. 

14. Selling expense of $3,772.10 and administrative expense of $2,895.25 
were incurred during the month. 

15. Settlements from customers amounted to $19,201.10 less 2%. 

16. Creditors' accounts in the amount of $12,415.07 less 2% were paid. 

Note: Close out any over- or underapplied manufacturing overhead to 
cost of sales. 

Required: 

a) Journal entries. 

b) Ledger accounts for cost controls. 

c) Statement of production cost. 

d) Statement of profit and loss. 

Note: In lieu of a departmental expense ledger, set up a manufacturing 
overhead distribution sheet. 

13-3. The Cooper Manufacturing Company operates a cost system and 
applies manufacturing overhead to the cost of orders on the machine hour 
rate method. There are three cost centers with two machines in each center. 
The predetermined machine hours are, respectively, for centers A, B, and C : 
2,000, 1,500, and 2,000. 


The analysis of the predetermined expense allocated to each 
center are as follows : 

machine 

Item 

A 

B 

C 

General 

$ 500.00 

$ 400.00 

$ 500.00 

Lighting 

300.00 

100.00 

100.00 

Heating 

400.00 

200.00 

300.00 

Space cost 

300.00 

200.00 

100.00 

Taxes — Real estate 

200.00 

100.00 

50.00 

Taxes — Machinery 

100.00 

50.00 

50.00 

Insurance — Machinery 

100.00 

50.00 

100.00 

Building Repairs 

200.00 

100.00 

100.00 

Machinery Repairs 

300.00 

100.00 

100.00 

Indirect Labor 

400.00 

300.00 

300.00 

Depreciation — Machinery 

500.00 

400.00 

400.00 
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Item 

A 

B 

c 

Supplies 

$ 100.00 

$ 100.00 

$ 100.00 

Power 

150.00 

100.00 

200.00 

Supervision 

300.00 

200.00 

200.00 

Tools 

100.00 

50.00 

100.00 

Insurance — Other 

50.00 

50.00 

100.00 


$4,000.00 

$2,500.00 

$2,800.00 

The costs of material, 
follow : 

labor, and the machine hours for Order 1080 

Item 

A 

B 

c 

Material 

$100.00 

$200.00 

$100.00 

Labor 

160.00 

150.00 

105.00 

Machine-hours 

Units produced 100 

80.00 

90.00 

70.00 


Required: 

a) Compute production center machine rates. 

b) Compute unit cost of Order 1080. 


13-4. a) From the following data, illustrate six methods of applying 
overhead of a factory to production : 


Items 


Dept. A Dept. B Dept. C 


Materials used .... 
Productive wages paid 
Productive labor hours 
Indirect expenses 


$10,000.00 
$ 3,500.00 
10,000 
$ 3,800.00 


$5,000.00 $5,000.00 

$2,200.00 $3,200.00 

6,400 7,500 

$2,800.00 $3,000.00 


b) Apply the results obtained in (a) to the facts given below for Job 
No. 10 in order to show the different total job costs obtained by each of 
the methods. Assume the material and labor (value and time) chargeable 
to Job No. 10 to be as follows : 


Items 


Dept. A Dept. B Dept. C Total 


Material $10.00 $20.00 

Labor value ^0.00 $45.00 

Labor hours 40 30 


$10.00 

$36.50 

30 


$ 40.00 
$121.50 
100 


13-5. Using the results obtained in Problem 4, Chapter 12, for the Alto 
Manufacturing Company, compute the overhead rates to be applied to the 
production for the coming year. It has been decided to use machine hour 
rates for the machine shop and the direct labor hour rate for the other 
producing departments. 

Note: Rates are to be calculated to the nearest cent. 


13-6. The Albert Manufacturing Company operates a cost system and 
on March 31, 19 — , the following trial balance is taken from its ledger : 

Material (opening inventory) $ 3,000.00 

Material Purchases 8,084,32 

Labor (total payroll during period) 5,692.28 

Accrued Payroll (first of period) 


$ 200.00 
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Insurance (unexpired) 828.00 

Taxes Prepaid 1,095.00 

Allowance for Depreciation 1,240.00 

Work in Process 2,000.00 

Finished Goods 3,754.00 

Power 483.00 

Miscellaneous Supplies and Expenses 985.85 

Sales 13,485.60 

Sales Returns 865.20 

Sales Allowances 50.00 

Outbound Freight 120.00 

Selling Expense 1,120.53 

General Office Expense 1,090.73 

Discount on Purchases 165.40 

Discount on Sales 95.00 

Allowance for Bad Debts 125.00 

Accounts Receivable 8,600.40 

Accounts Payable 10,233.81 

Cash 11,585.50 

Land 4,000.00 

Buildings 12,000.00 

Machinery and Equipment 50,000.00 

Capital Stock 100,000.00 

Unissued Stock 15,000.00 

Retained Earnings 5,000.00 


$130,449.81 $130,449.81 


NOTATIONS 


Cost of Sales Returns $ 597.12 

Inventories, March 31, 19 — 

Material 4,600.00 

Work in Process 4,024.86 

Finished Goods 7,635.72 

Accrued Labor 686.79 

Applied Manufacturing Overhead Accounts credited as follows: 

Department A ; 1,802 hrs. at $.67 1,207.34 

Department B: 2,523 hrs. at $.52 1,311.96 

Department C: 4,418 hrs. at $.15 662.70 


An account receivable of $64 from goods sold in December is considered 
lost ; $125 should be set up for bad debt losses of the month. The distribu- 
tion of the several applied manufacturing overhead items, among other ac- 
counts, is indicated in the tabulation on the following page. Vertical totals 
give the credits to the accounts used as columnar headings. The horizontal 
totals give the debits to the accounts listed at the left, which are obviously in 
addition to those given in the trial balance. 


Required: 

a) Prepare necessary journal entries including the closing entries. 
h) Open cost controlling and departmental overhead accounts. 

c) Prepare the balance sheet on March 31, 19 — . 

d) Prepare the operating statement for the month of March, 19 — . 
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CHAPTER 14 

14-1. 1. The American Machine Company during the month of Janu- 
ary began and completed the following orders: Order 315, 316, 317, 318, 
319. 

2. The direct materials used on these orders and unit costs were as 
follows : 



Kind of 



Order No. 

Material 

Units 

Unit Cost 

315 

AA 

200 

$.10 

316 

BB 

sso 

.30 

317 

AA 

200 

.08 

317 

BB 

100 

.28 

318 

BB 

400 

.30 

318 

CC 

5 

.34 

319 

AA 

480 

.08 

319 

BB 

120 

.30 


3. The direct labor used on the various orders both as to cost and hours 
wasf: 


Order No. 

Cost 

Hours 

315 

$275.00 

200 

316 

145.00 

100 

317 

175.00 

100 

318 

SIO.OO 

300 

319 

185.00 

90 


4. On sundry orders still in process at the close of the month, the labor 
cost amounted to $750, the direct labor hours were 400, and direct material 
cost amounted to $800. 

5. The predetermined manufacturing overhead amounted to $6,525 and 
the predetermined direct labor hours 1,500, which was the basis for applying 
manufacturing overhead to the cost of all orders. 

6. The actual manufacturing overhead during the month was $6,945. 

Required: 

d) Statement of production cost. 
h) Journal entries : 

(1) Issues of direct materials. 

(2) Direct labor. 

(3) Applied manufacturing overhead. 

(4) Completed production. 

(5) Actual manufacturing overhead. 

14-2. The Collins Manufacturing Corporation during the month of Jan- 
uary produced four orders as follows : 


Order No. Units Produced 

151 10 

152 5 

153 12 

154 IS 
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The materials issued for each order were as follows : 


Order No. Amount 

151 $30.00 

152 25.00 

153 40.00 

154 35.00 

The direct labor charges were as follows : 

Department Order 151 Order 152 Order 153 Order 154 

1 $12.00 $13.40 $ 9.50 $13.25 

2 - 18.00 14.00 13.50 

3 7.00 - 13.40 

4 - 12.00 - 7.00 

5 4.50 6.50 12.00 20.00 

The manufacturing overhead rates based on direct labor-hours were as 
follows : 

Department Rate 

1 $1,708 

2 1.072 

3 762 

4 1.150 

5 2.020 

The hours spent on the various jobs were as follows : 

Department Order 151 Order 152 Order 153 Order 154 

1 8 10 7 9 

2 - 14 12 10 

3 6 - 10 

4 - 8 - 6 

5 4 5 8 16 


Required: Compute the manufacturing cost of each order and the unit 
cost of each order. Note: Compute unit cost to the nearest cent. 


14-6. The Nut and Screw Company has a number of factory buildings 
in various parts of Jersey City. These factories are designated by number, 
and each carries certain accounting records which are controlled from the 
main office. 

The Factory Ledger of Factory 18 showed the following accounts and 
balances on April 1, 19 — . 

Stores $64,629.82 

Work in Process 16,636.81 

Underapplied Overhead 2,296.40 

Main Office Control $83,563.03 


The factory is divided into three machine groups or departments, and the 
overhead is applied to the product on an hourly basis. The hourly rates are : 


Department A $1,862 

Department B 1.718 

Department C 1.911 
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The manufacturing overheads for the month of April, 19 — , are : 

Dept. A Dept. B Dept. C 

$2,900.00 $2,635.00 $3,260.00 

The records showed the following, relative to orders in progress on 
April 1, 19 — , direct costs accumulated against each order during the 
month, and productive hours spent on each order in each department : 


Direct Charges During Productive Hours Spent 

Order Work in Process 


No. 

April 1, 19— 

Material 

Labor 

Dept. A 

Dept. B 

Dept. C 

1 . 

. $ 1,870.28 

$ 386.24 

$ 461.22 

150 

200 

290 

2 

1,683.93 

248.96 

918.23 

300 

250 

270 

3 

4,737.47 

522.84 

641.86 

290 

160 

240 

4 

2,799.83 

637.92 

922.03 

340 

300 

300 

5 

3,288.73 

428.96 

461.04 

270 

230 

220 

6 .. 

2,256.57 

645.21 

922.43 

150 

160 

180 

7 . 


382.69 

761.89 

30 

100 

100 

8 


1,001.05 

1,223.87 

70 

100 

200 


$16,636.81 

$4,253.87 

$6,312.57 

1,600 

1,500 

1,800 


Indirect materials requisitioned during the month amounted to $1,200. 
Material and supplies received during the month totaled $5,261.92. Orders 
1, 2, 3, and 4 were shipped out during the month. 

Required: Prepare journal entries of all transactions given and ledger 
accounts as of April 30, 19 — . Also prepare trial balance of the factory 
ledger and submit a schedule supporting the balance in work in process at 
April 30, 19—. 


14-4. The following information has been derived from the cost records 
of the Scientific Products Corporation. 


Work in Process June 1 : 



Material 

Labor 

Manufacturing 

Overhead 

Job 1004 

. . . $1,408.84 

$960.00 

$1,392.00 

1006 . 

565.80 

400.00 

580.00 

Costs charged to jobs during June: 

Material 

Labor 

Manufacturing 

Overhead 

Job 1004 

.... $ 370.00 

$ 556.80 

$1,125.00 

1006 

. . 700.00 

295.60 

506.00 

1007 

2,852.00 

1,743.00 

3,009.42 

1008 

5,154.12 

3,892.80 

5,885.10 

1009 . . . . 

949.40 

796.40 

1,047.22 

1010 . 

2,061.44 

709.60 

1,231.78 


Jobs 1004, 1006, and 1007 were finished and shipped. 
Job 1008 was finished but was not shipped at June 30. 
Jobs 1009 and 1010 were incomplete at June 30. 
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Prepare: 

a) Journal entries to record above information. 

b) Schedule of balances in Cost of Goods Sold, Finished Goods and 
Work in Process accounts. 

14-^. A company manufacturing items from plastics has a separate sec- 
tion of the tool department devoted entirely to production of molds (or 
tools) to be used in production of molded parts. In connection with this 
work it has a drafting section fully occupied in designing these molds. 

At present the earnings of draftsmen are charged to tool department over- 
head and subsequently liquidated by spreading it over jobs done in the tool 
department on the basis of tool department direct labor. The controller was 
not satisfied with this method and asked the factory cost supervisor to sug- 
gest a better method. The latter proposed that the draftsmen’s earnings be 
included in the tool department direct labor. They would thus be charged 
to specific jobs and included in the total direct labor cost base upon which 
tool department overhead was applied. 

The controller objected on the ground that drafting could not properly be 
classified as direct labor because it did not further the physical progress of 
a mold. He then said that in his opinion the drafting cost should be charged 
to specific molds on a job order basis, but that it should be treated as a 
separate item of cost rather than as either overhead or direct labor. 

a) Are earnings of draftsmen properly classified as direct labor? Why 
or why not? 

b) What difference will the various methods proposed make in cost of 
the molds ? 

c) What method should be used? Why? 

14-8. The Waverly Manufacturing Company has decided to change its 
method of distributing factory overhead to its products which are manu- 
factured on special order. You are asked (a) to develop appropriate depart- 
mental rates, based on the company’s operations for the first half of 19 — , 
and (6) to illustrate their use by determining the cost of Job Order 987 by 
applying the rates you develop. 

The trial balance of the company’s factory ledger, for the six months 
ended June 30, 19 — , is as follows : 


Materials and Manufacturing Supplies $ 85,321.00 

Work in Process — Material 86,105.00 

Work in Process— Labor 82,872.00 

Work in Process-Manufacturing Overhead 161,480.00 

Indirect Labor 41,740.00 

Factory Rent 2,400.00 

Insurance— Machinery and Equipment 4,216.00 

Compensation Insurance 2,486.00 

Superintendence 6,000.00 

Factory Clerical Salaries 4,950.00 
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Machinery Maintenance and Repairs $ 31,010.00 

Depreciation of Machinery and Equipment 42,800.00 

Fuel 3,172.00 

Electricity 2,178.00 

Manufacturing Supplies Used 3,617.00 

Social Security Taxes 9,210.00 

Factory Office Supplies 879.00 

Miscellaneous Factory Overhead 1,212.00 

Manufacturing Overhead Applied $158,200.00 

General Ledger Control 413,448.00 

$571,648.00 $571,648.00 


Additional data: The manufacturing operations are carried on in three pro- 
duction departments, A, B, and C, with the aid of two service departments, 
numbered 1 and 2, respectively. Other data are as follows : 


Departments 



Total 

A 

B 

C 

1 

2 

Plant floor space (sq. ft.) 

30,000 

10,000 

5,000 

2,000 

7,500 

5,500 

Number of employees 

109 

50 

20 

4 

25 

10 

Number of labor hours 

113,360 

52,000 

20,800 

4,160 

26,000 

10,400 

Number of machine hours 

47,952 

31,912 

9,640 

S60 

5,840 

* 

Salaries and wages . . . . 
Cost of machinery and 

$ 161,317 

$ 76,180 

$ 28,472 

$ 9,975 

$ 37,230 

$ 9,460 

equipment 

$1,019,047 

$623,225 

$250,960 

$20,210 

$112,862 

$11,790 

Annual depreciation rates 


8% 

8% 

10% 

10%. 

20% 


In developing overhead rates, expenses not distributed in the above table 
should be distributed to departments as follows: 

On the basis of floor space : 

Factory rent ; fuel ; ol electricity 

On the basis of salaries and wages : 

Compensation insurance 
Superintendence 
Manufacturing supplies used 
Social security taxes 
Factory office supplies 
Miscellaneous factory overhead 

On the basis of investment in machinery and equipment : 

Insurance, machinery, and equipment 
Machinery maintenance and repairs 
^ of electricity 

Factory clerical salaries and $4,500 of indirect labor are charged to De- 
partment 2. The balance of indirect labor is charged to Department 1. 
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Expenses of Department 1 are to be distributed, 1/10 to Department 2, 
the balance to all other departments on the basis of machine hours. 

Expenses of Department 2 are to be distributed to Departments A, B, and 
C, on the basis of labor hours. 

The departmental overhead rates are to be based on machine hours for 
Departments A and B, and on labor hours for Department C. 

Data applicable to Job Order 987 are as follows : 

Material, $487.92 ; direct labor, $465.00. 

Machine hours : Department A, SO hrs. 

Department B, 12 hrs. 

Labor hours: Department C, 20 hrs. 


CHAPTER 15 

15-1. The Metal Manufacturing Company has a contract for the manu- 
facture of machine parts A and B for the C. L Corporation, a manufacturer 
of machinery. 

The contract provides that the C. L. Corporation is to pay the Metal 
Manufacturing Company the cost of the parts which are delivered to the 
C. L. Corporation’s plant, plus profit of $1 on each Part A and profit of $.60 
on each Part B, subject to bonus and penalty provisions as follows : 

For Parts A there is to be paid a bonus (in addition to the $1 previously 
mentioned) of 50% of the amount, if any, by which the cost of each part is 
less than the estimated cost of $9 ; but the total profit on each part is in no 
event to exceed $3 ; and there is to be charged and deducted a penalty (to 
be applied against the $1 profit) of 50% of the amount, if any, by which the 
cost of each part exceeds $9, but the total amount of penalty with respect to 
each part is in no event to exceed the amount of $1. 

For each Part B the estimated cost is $6, the maximum total profit on 
each part is $2 and the maximum penalty on each part is $.60 ; otherwise the 
bonus and penalty provisions in connection with Parts B are in accord with 
those previously stated as applicable to Parts A. 

It has been agreed that settlements are to be made on or before the tenth 
of each month, based on finished parts delivered and the cost thereof for the 
preceding month stated at the nearest full cent. It has also been agreed 
that plant overhead is to be distributed in proportion to direct labor and that, 
in making distributions, decimals are to be extended to four decimal places. 

The Metal Manufacturing Company’s records show that raw materials 
as follows are required for the manufacture of parts : 

Part A Part B 


Brass 16 lbs. 14 lbs. 

Steel 21 lbs. 17 lbs. 
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The Metal Manufacturing Company’s records show purchases and costs 
for the month of December, 19 — , as follows : 

Brass purchased, at $.12 per pound 110,000 lbs. 

Steel purchased, at $.05 per pound 30,000 lbs. 

Direct labor — Part A $8,787.48 

Direct labor— Part B 6,768.29 

Salary of superintendent 500.00 

Salaries of foremen 1,400.00 

Other indirect labor 1,600.00 

Materials and supplies used 4,256.23 

Light, heat, and power 4,803.98 

Sundry plant expenses 2,741.54 

Depreciation 2,959.18 

During the month of December, raw materials were put into process as 
follows : 

Part A Part B 

Brass 49,600 lbs. 70,700 lbs. 

Steel 65,100 lbs. 85,850 lbs. 

Inventories at the beginning and end of the month were as follows : 
December 1, 19 — : 

Brass — 38,000 lbs. at cost $4,560.00 

Steel — 160,000 lbs. at cost 8,000.00 

Parts A in process — ^300 at cost 1,500.00 

Parts B in process — ^200 at cost 600.00 

Parts A finished — 100 at cost 940.00 

Parts B finished — 150 at cost 810.00 

December 31, 19 — : 

Brass — ^27,700 lbs. at cost 3,324.00 

Steel — 39,050 lbs. at cost ... 1,952.50 

Parts A in process — 500 at cost 2,250.00 

Parts B in process — 400 at cost 1,400.00 

Parts A finished — ^none None 

Parts B finished — ^none .... None 


All parts not otherwise accounted for were delivered to C. L. Corporation 
during the month of December, 19 — . 

No scrap or spoiled work is to be considered in connection with this 
problem. 

Required: 

a) Summary of parts delivered to C. L. Corporation during December, 
19—. 

b) Completed ledger accounts for raw materials, parts in process, and 
finished parts. 

15-2. The following problem is based upon the estimate cost system. 
No factory ledger will be used, all accounts being kept on the general ledger. 
The business is the making of men’s clothes, and two principal materials will 
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be used, fine woolens and plain woolens, of which stock records will be kept. 
Stock records will be kept for finished goods. 

The following styles of clothing will be made, and they are estimated to 
cost: 



Style 801 

-Style 802 

Style 803 

Material 

. . .. $12.50 

$ 8.00 

$ 4.00 

Supplies (Linings, buttons, etc.) . ... 

3.00 

2.50 

2.00 

Labor 

9.00 

6.00 

4.50 

Factory overhead, 60% 

5.40 

3.60 

2.70 


$29.90 

$20.10 

$13.20 


Note that the estimated costs are subdivided into four sections, and that 
the accounts must be kept to record the corresponding divisions of operating 
costs. 

The company starts with the following : 


Machinery and equipment $10,000.00 

Cash 40,000.00 

Capital stock 50,000.00 

The purchases for the first month, according to voucher records are as 
follows : 

Materials — Fine woolens, 2,000 yards at $3.00 $ 6,000.00 

Materials — Plain woolens, 3,000 yards at $1.50 . . . 4,500.00 

Rent of factory 500.00 

Lining, buttons, thread, etc 3,400.00 

Salesmen's commissions paid 700.00 

Office expenses 120.00 

Repairs to machines and equipment 350.00 

Electric power 440.00 

Oil, waste, and other factory supplies 225.00 


$16,235.00 

The payrolls are summarized as follows : 


Foreman and timekeepers . $ 250.00 

Tailors, cutters, etc. (Direct labor) 4,600.00 

Office and salesmen’s salaries 750.00 

Inspectors and other indirect factory wages 435.00 


$ 6,035.00 

Allowance for depreciation on equipment is calculated at 1% per month. 
The cutting-room foreman reports materials used on garments in 
progress : 

1,4(X) yards fine woolens 
2,200 yards plain woolens 

The tailoring foreman reports the following garments finished and placed 
in stock : 

Style 801 200 pieces 

Style 802 . . 300 pieces 

Style 803 .... 200 pieces 
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The sales record is as follows : 


Invoice No. 1, Style 801, 100 pieces $ 4,000.00 

Invoice No. 2, Style 801, 50 pieces 2,050.00 

Invoice No. 1, Style 803, 100 pieces 2,000.00 

Invoice No. 3, Style 802, 100 pieces 3,000.00 

Invoice No. 4, Style 802, 100 pieces 2,800.00 

Invoice No. 4, Style 803, 25 pieces 450.00 


$14,300.00 


Received cash from customers $9,000. 

Paid out cash for wages $6,035, and other vouchers $7,650. 

Inventories at end of month. (In addition to stock of raw materials and 
finished goods as shown by stock records.) 

Supplies $1,000 

Work in Process : 

Style 801, 50 pieces: 

All material cut. 

All supplies provided. 

Labor half-completed. 

Style 802, 100 pieces : 

All material cut. 

Half of supplies provided. 

Half of labor finished. 

Required: Prepare journal entries, cost controlling accounts, profit and 
loss statement, statement of production cost for the month, and balance 
sheet. Adjust variances through cost of sales. 


15-3. The Taylor Manufacturing Company has a contract to manufac- 
ture 10,000 units of product X, a regular-line product, for a lump-sum price. 
This price was determined on the basis of estimates of manufacturing cost, 
selling, administrative, and general expenses, and provision for net profit. 

The management desires to check manufacturing cost estimates against 
corresponding actual costs through the factory accounting records, and de- 
cides to make use of procedures followed under estimated cost systems in 
which estimated and actual costs are reflected in opposition in cost accounts 
and variations are developed thereby. These comparisons are to be made 
monthly so that differences between estimated and actual costs can be de- 
tected and controlled currently. 

Product X has been manufactured by two major processes developed in 
the Fabricating and Finishing Departments. Estimated costs per unit of 
product for each of these departments follow : 
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PRODUCT X 
Estimated Cost peh Uwxt 


Fabricating Department Finishing Department 


or Time Value Total or Time Value 
Direct materials 3 units $1.20 $3.60 

Direct labor 2 hrs. .90 1.80 1.5 hrs. $1.00 $1.50 

Manufacturing overhead 2 hrs. .60 1.20 1.5 hrs. .50 .75 

Total $6.60 $2.25 

Total unit cost $8.85 


Product and cost data for operations during the first month under the 
contract are as follows : 

Fabricating Department Finishing Department 


Beginning inventory: 

Quantity 

200 units 

80 units 

Average state of completion 

35% 

55% 

Costs : 

Direct materials 

$720.00 


Transfer materials from Fabricating 

Department 

Direct labor — 

126.00 

$528.00 

66.00 

Manufacturing overhead 

84.00 $ 930.00 

33.00 $ 627.00 

Materials purchased and issued 

Direct labor incurred 

$9,100.00 

3,810.00 

$3,860.00 

Manufacturing overhead incurred . ... 

3,180.00 

2,105.00 

Ending inventory : 

Quantity 

300 units 

240 units 

Average state of completion 

60% 

70% 


Note . — The amounts in the above tabulation are at actual cost, with the exception of 
the beginning inventories, which are stated at estimated cost. 


During the month, 2,000 units were finished, of which 1,800 units were 
shipped to the purchaser under the contract. Goods are assumed to be 
produced and sold on a first-in, first-out basis. 

Required: Prepare statements of factory accounts showing quantities, 
costs, inventory balances, and variances. 

15-4. The R Manufacturing Company estimates its cost for a unit of 
Product X to consist of the following : 

Material 5 lbs. at $1.22 per lb. 

Labor .7 hrs. at $1.30 per hr. 

Overhead is applied on a direct labor basis and need not be considered 
in this problem. 

The company takes the raw materials purchased into Inventory of Raw 
Materials at $1.22 per pound, recording any difference between that price 



151 


PROBLEMS 


661 


and actual purchase cost in a Price Variation — Materials account. The actual 
raw materials used are issued to production at $1.22 per pound. The mate- 
rial cost and the actual direct labor cost for the month are recorded in 
separate work in process accounts. Finished goods inventory is debited and 
these process accounts are credited with the estimated cost of completed 
units. At the end of the month the finished goods account and the work in 
process accounts are adjusted to actual cost by spreading the differences 
between actual costs and estimated costs over the accounts in proportion to 
the amounts of estimated costs applicable to each of the accounts. Material 
price variation is spread over Inventory of Raw Materials, Work in Process 
and Finished Goods in the same manner as other variations, but the amount 
applicable to Inventory of Raw Materials is left in the Variation account. 

Account balances after adjustment for March 31, but before adjustment 
to actual costs for April 30, were as follows : 


Debit 

Balances 3/31 

, Account After Adjustment 

Inventory of Raw Materials $10,485.90 

Price Variation — Material 723.55 

Work in Process — Material 770.80 

Work in Process — Labor 731.15 


Debit 

Balances 4/30 
Before Adjustment 
$10,673.78 
973.28 
1,091.90 
758.94 


The March 31, 19 — balance of Work in Process — Material includes 
$49.78 of Price Variation. Status of the work in process was as follows : 

March 31, 19— April 30,19— 


Units % Completed Units % Completed 

Material 60 50 50 30 

Material 80 90 100 75 

Labor 60 25 * 50 10 

Labor 80 80 100 60 


During the month of April, 19 — , 510 units of Product X were completed 
and transferred to finished goods. 

You are to set up skeleton ledger accounts for all of the accounts affected 
by these transactions and prepare and post the adjustments necessary for 
the company as of the end of April, 19 — . 


15-5. 


ABC MANUFACTURING COMPANY 
TRIAL BALANCE, DECEMBER 31, 19— 


Debit Credit 

Cash $ 50,000.00 

Accounts Receivable 150,000.00 

Allowances for Discounts - $ 9,000.00 

Inventory of Raw Materials, January 1, 19 — 100,000.00 

Inventory of Work in Process, January 1, 19 — 8,960.00 
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Inventory of Finished Product, January 1, 19 — 

Machinery and Fixtures 

Allowa.nce for Depreciation 

Prepaid Expenses 

Accounts Payable 

Capital Stock 

Retained Earnings 

Sales 

Discounts and Allowances on Sales . . ... 

Purchases — Raw Materials 

Labor 

Manufacturing Overhead 

Depreciation 

Selling Expense 

General Expense 


Debit 

Credit 

$ 22,000.00 

- 

60,000.00 

- 

- 

$ 15,000.00 

2,000.00 

- 

- 

30,000.00 

- 

200,000.00 

- 

175,360.00 

- 

552,000.00 

35,000.00 

- 

194,400.00 

- 

113,950.00 

- 

149,900.00 

- 

3,000.00 

- 

48,750.00 

- 

43,400.00 

- 

$981,360.00 

$981,360.00 


The company manufactures a specialty product from a variety of raw 
materials. It operates an estimating cost system charging Work in Process 
at actual and crediting it for estimated costs. Based on previous experience, 
the cost is estimated to be : 

Material $ 8.00 

Labor 6.00 

Overhead 6.00 

Total $20.00 

The company used the above cost of $20 in valuing the opening inventory 
and fixed the sales price for the year at $30 per unit. No record is available 
of the quantities put in process or produced but the sales were found to be 
made up of 18,400 units at $30, or $552,000. 

The opening inventory of work in process consisted of 700 units with 
material cost $5,600, labor cost $1,680, and overhead $1,680; total $8,960. 

The opening inventory of finished goods consisted of 1,100 units at the 
estimated cost of $20 each, or $22,000. 

The inventory of work in process at the end of the year is composed of 
1,000 units. Each is completed to the extent of one half as to labor and 
overhead, but contains all the material cost. 

The inventory of the finished product at the end of the year is 1,700 units. 

The inventory of raw materials at the end of the year is $80,000. 

Variances are distributed to inventories of work in process, finished 
goods, and to cost of sales on the basis of equivalent units in each of these 
accounts. 

Required: 

a) Show the ledger accounts for Work in Process, Finished Goods, 
Cost of Sales in anal 3 rtical form. Note: Ledger accounts should 
have columns for Date, Description, Quantities, Material, Labor, 
Overhead, and Totals, both on debit and credit sides. 
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b) Prepare the profit and loss statement supported by a cost of pro- 
duction schedule in analytical form showing quantities and cost by 
elements. 

c) Prepare a balance sheet showing inventories at actual cost. Note: 
Round off unit cost calculations in the fourth decimal place. Ex- 
press closing inventories and cost of sales to the nearest dollar. 


CHAPTER 16 

No problems have been supplied for this chapter. Problems covering the 
different aspects of standard costs appear in Chapters 17 through 20. 


CHAPTER 17 

' 17-1. The K Manufacturing Co. is establishing standard costs and has 
assembled the following data covering manufacturing overhead in Depart- 
ment 102 during the preceding year. 


Direct Labor Indirect 


Month 

Hours 

Supplies 

Supervision ♦ 

Labor 

Repairs 

Depreciation 

1 . 

600 

$380.00 

$ 900.00 

$1,800.00 

$150.00 

$1,000.00 

2 

750 

480.00 

900.00 

2,250.00 

175.00 

1,000.00 

3 

. 800 

530.00 

900.00 

2,100.00 

20.00 

1,000.00 

4 

900 

570.00 

1,220.00 

2,500.00 

50.00 

1,000.00 

5 

850 

580.00 

1,188.00 

2,400.00 

100.00 

1,000.00 

6 . . . 

. 950 

630.00 

1,236.00 

2,500.00 

75.00 

1,000.00 

7 

. 830 

590.00 

900.00 

2,450.00 

50.00 

1,000.00 

8 . 

700 

500.00 

900.00 

2,100.00 

150.00 

1,000.00 

9 

. 650 

410.00 

900.00 

2,100.00 

100.00 

1,000.00 

10 . 

400 

300.00 

500.00 

1,400.00 

400.00 

1,000.00 

11 

350 

250.00 

500.00 

1,200.00 

700.00 

1,000.00 

12 

. 550 

350.00 

500.00 

1,700.00 

200.00 

1,000.00 


Number of 

♦ Hours Supervisors Supervisors’ Salaries 

O-SOO 1 $500.00 

500-800 .... 2 900.00 

Above 800 3 An experienced hourly operator is assigned duties 

as assistant supervisor at a rate of $2 per hour. 

There are 20 working days of 8 hrs. each in the month. 


Required: 

d) Plot figures for each expense on a scatter chart. 
h) Draw a line on each scatter chart to represent the proper budget 
allowance at the various volumes. 

c) Determine the flexible standard cost for each expense. 

d) Determine the standard overhead rate for Department 102 assuming 
standard volume to be 800 direct labor hours per month. 
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17-2. In setting overhead cost standards, the following data have been 


prepared for Department 12 : 

400 Standard 

1,600 Standard 

2,400 Standard 


Direct 

Direct 

Direct 


Labor Hours 

Labor Hours 

Labor Hours 

Supervision 

.. $ 500.00 

$ 650.00 

$ 750.00 

Allowance for depreciation 

2,000.00 

2,000.00 

2,000.00 

Supplies 

100.00 

175.00 

225.00 

Power 

1,350.00 

2,025.00 

2,475.00 

Indirect labor 

250.00 

400.00 

500.00 

Machinery maintenance 

240.00 

360.00 

440.00 


$4,440.00 

$5,610.00 

$6,390.00 


Required: 

a) Determine the flexible standard cost for each of the above listed 
items using the expense data given. 

b) Determine the standard overhead rate for Department 12, assuming 
standard capacity volume to be 2,000 direct labor hours per month. 
In establishing the rate, show the fixed and variable components as 
well as the total. 

c) Assuming that Department 12 worked 1,700 direct labor hours, 
that standard direct labor hours in product were 1,600, and that the 
following actual expenses were recorded for the month of Septem- 
ber, prepare a report in form suitable for presentation to the fore- 
man of Department 12. 


Supervision 

Depreciation 

Supplies 

Actual Costs for Month 
of September 

$ 675.00 

2,000.00 

175.00 

Power . . . 

2,080.00 

Indirect labor 

440.00 

Machinery maintenance 

370.00 

Total 

$5,740.00 


17-5. The Metal Products Company operates a plant at which is pro- 
duced a standardized line of small metal articles that do not differ very much 
in type, cost, or sales value. 

It has been decided to include overhead in the production cost at depart- 
mental standard rates, and you are called in to calculate these rates from 
the following annual operating data prepared by the company : 

PRODUCTIVE CAPACITY OF MANUFACTURING DEPARTMENTS 


Machine Direct Labor 

Hours Hours Dollars 

Machining A 50,000 100,000 $80,000.00 

Machining B 40,000 40,000 30,000.00 

Bench assembly 60,000 27,000.00 

Packing 50,000 25,000.00 
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MISCELLANEOUS OPERATING DATA 


Book Value — 



Occupied 

Machinery 

Horsepower 


Area 

and 

No. of In- 

Usage 


(sq.ft.) 

Equipment 

Employees stalled Factor 

Machining A 

18,000 

$ 75,000.00 

60 125 

80 

Machining B 

15,000 

60,000.00 

24 80 

80 

Bench assembly ... 

20,000 

12,000.00 

36 


Packing 

10,000 

18,000.00 

30 10 

50 

Maintenance 

4,000 

9,000.00 

5 

40 

Receiving and stores 

13,000 

8,000.00 

5 

60 

General plant 

2,000 

4,000.00 



Warehousing and shipping 

18,000 

14,000.00 

15 

60 


100,000 

$200,000.00 

150 m 


INDIRECT LABOR, MATERIALS, AND SUPPLIES 



Supervision 

Supplies 

Maintenance 

' 

and Indirect 

and Sundry 




Labor 

Expenses 

Materials 

Labor * 

Machining A 

. $15,000.00 

$18,000.00 

$ 8,000.00 

$ 9,000.00 

Machining B 

8,000.00 

12,000.00 

5,000.00 

4,000.00 

Bench assembly 

7,200.00 

2,000.00 

500.00 

1,000.00 

Packing 

6,000.00 

3,000.00 

800.00 

600.00 

Maintenance .... 

8,000.00 

5,000.00 

1,000.00 

500.00 

Receiving and stores . 

4,000.00 

1,800.00 

300.00 

200.00 

General plant 

16,000.00 

8,000.00 

500.00 

300.00 

Warehousing and shipping 

10,000.00 

8,500.00 

1,500.00 

1,000.00 


$74,200.00 

$58,300.00 

$17,600.00 

$16,600.00 


♦ Maintenance labor is charged directly to the various departments from maintenance depart- 
ment time tickets. 


OTHER EXPENDITURES AND CHARGES 


Unemployment tax at the rate of 3% 

F.I.C.A. tax at the rate of 154% 

Workmen’s compensation — per $100 payroll : 

Machining departments $ 2.50 

General plant department ... .75 

Other departments 1.50 

Purchased power 18,000.00 

Rent, light, and heat 30,000.00 

Insurance and sundry taxes ... 2,400.00 

Depreciation at 10% per annum 20,000.00 


The Receiving and Stores Department receives and stores the sheet 
metals, all of which enter into the manufacturing processes through Machin- 
ing Department A. There is not much difference in the costs of the several 
kinds of metal used, and in the time to machine them, for the various 
products do not vary greatly. 

The General Plant Department consists of the superintendent's and the 
pa)rmaster's offices. 
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The Warehousing and Shipping Department stores and ships the manu- 
factured product only. 

All direct labor is paid at hourly rates. All employees work about the 
same number of hours per annum. They earn less than $3,000 per annum, 
except the superintendent and the foreman of Machinery Department A 
who receive $8,000 and $5,000 per annum, respectively. 

From the foregoing information prepare a comprehensive summary of 
the standard annual overhead, leading to and showing the departmental over- 
head rates. State the basis or bases on which the overhead should be applied 
to the direct manufacturing costs. 

17-4. You have been retained by the Standard Extruding Company to 
install a standard cost system. A preliminary investigation shows that the 
company has an excellent financial accounting system. However, no cost 
system is in use, the only cost information available being memorandum 
estimates of insufficient precision to be of any real value. There are six 
departments, all in the plastics field. Of these, you select the extruding 
department for your first experiment in standardization because : 

1. It is the largest single department. 

2. The development stage is over and the rate of change in efficiency 
has tapered off. 

3. No drastic changes in layout, equipment, or type of product are 
anticipated in the near future. 

This department compounds and extrudes three different kinds of elec- 
trical insulating tubing : Alpha, Beta, and Gamma, each in five standard sizes 
and numerous special sizes to order, and each size in seven standard colors. 
Batch sizes show wide variation. Production is for order only. Alpha and 
Beta are the two major products. 

A physical inspection of the department reveals that there are two basi- 
cally different types of operations being performed : 

1. Compounding, which includes mixing, milling, and grinding of the 
materials to be extruded. 

2. Extruding, which is the extrusion, inspection, and preliminary pack- 
ing of the extruded plastic tubing. 

The dollar costs involved are sufficient to warrant two cost centers : Com- 
pounding and Extruding. For the compounding cost center you arrive at 
the following standard costs per pound for 1953 for the compounded mate- 
rial : Alpha $.50, Beta $.60, and Gamma $.70. These figures include labor 
and overhead at the standard rate of $1.00 per standard man-hour. 

Getting Physical Information. The records now in use are entirely 
inadequate for your purpose. You thus find it impossible to use any data 
accumulated up to this time and must start to accumulate accurate physical 
information at this point. 



TEST RUNS 


17] 


PROBLEMS 


667 




§ 


111 I 


8 < 


lllll 

trt r-i m 


C t/) 
• tii Ui 


^ _) Q o o c 

O to ^ VO ^ < 

»-H 1-1 «0 CO " 


Cd HH »-H 

2® - 


> o o o 

> 1-I ^ 

> CO rH lO 


C/) 


g. 


•rt ® < 

5 3 « SC 

o ^ '+H O U, w 

'Jl-s 


S'SgSSSSgiS! 


ig; 


« ^ 

•||8giS228gg8g2^SS8 

JjO ^C^^CV|'^00*-<«Or-ii-<r>,CV4co^i-Hi-i 

s® 


Crt 


§, 




c 8^8SS^SS8^< 

cvicvi< 

Ph 


.§ 2 


S 3 8«SS21f5882}Ci8S?S 


1,926 1,900,000 5,176 2.450,000 6,395 2,250,000 11;013 2,600,000 4,450 1,250,000 



668 


COST ACCOUNTING 


111 


Two operators are always required on a machine except for a short setup 
period, which requires only one. It thus makes no appreciable difference 
whether man hours or machine hours are used. Since production and sales 
are accustomed to machine hours, you select a machine hour basis. You also 
wish to get man hours as a check. 

The machines are of three different sizes and differ within each size 
group, but the differences in cost of operation are not great enough to war- 
rant separate rates for different machines. You accordingly instruct the 
timekeepers to keep a batch record on a job order basis containing physical 
information only. You then check their results and accumulate the neces- 
sary information on analysis sheets. 

Setting Physical Standards. Graphic analysis has convinced you 
that color has no effect on cost. For the purpose of this problem you may 
assume that the effect of batch size is negligible. For the last six months of 
1952, your accumulated information for product Alpha in condensed form 
is shown in Schedule 1 (page 667). 

Required: a) For each batch listed, prepare a schedule by sizes show- 
ing the machine hours per 100 ft. of good production for each run in each 
size. For each size listed, compute the arithmetic average, the arithmetic 
average excluding doubtful observations, and the median machine hours per 
100 ft. Set the standard production per machine hour for each of the five 
sizes, using the medians. 

By use of the same method, the standards obtained for Beta are : 


Standard 
Machine Hrs. 

Size per 100 Ft. 

1 11 

2 22 

3 33 

4 44 

5 55 


Data available are insufficient to standardize Gamma at this point, and 
it must be left on an actual basis. The standards are now reported to the 
management. 

Comparison of Standard and Actual (Physical). For the month 
of January, 1953, the results of operations are available and are shown in 
Schedule 2. 

ACTUAL PRODUCTION FOR JANUARY 1953 

Schedule 2 



Good 

Actual 

Product 

Production (ft.) 

Machine Hours 

Size 1 

400,000 

350 

Size 2 

500,000 

1,200 

Size 3 

400,000 

1,200 

Size 4 

600,000 

2,500 

Size 5 

100,000 

400 
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Product 

Good 

Production (ft.) 

Actual 

Machine Hours 

Beta 

Size 1 

200,000 

250,000 

200 


Size 2 

300 


Size 3 

200,000 

700 


Size 4 

300,000 

1,300 


Size 5 

50,000 

300 

Gamma 

All Sizes 

500,000 

1,000 



3,500,000 

9,450 


Required: b) Prepare a report showing the good production, actual 
machine hours, standard machine hours, and variance over or under stand- 
ard for each size of each standard product produced and for the total volume 
of production in this cost center. 

(This problem is continued in the next chapter.) 

CHAPTER 18 

18-1. Refer to Problem 17-2. 

Required: 

a) Prepare an analysis of the total variance, showing the portions due 
to volume, efficiency, and spending. 

b) Prepare journal entries to record costs of Department 12 for the 
month. 

18-2. The Beverly Company manufactures product M. The fabrication 
of this product takes place on three successive and continuous operations : 
M-10, M-11, and M-12. These three operations constitute one process. 
The manufacturing costs for labor and overhead in each operation are repre- 
sented by the following percentages : 


PERCENTAGES OF COST OF MANUFACTURE OF UNIT M 


Operation 

Labor 

Overhead 

M-10 

20% 

40% 

M-11 .. . 

35 

40 

M-12 

45 

20 

Total 

100% 

100% 


The company does not record the actual labor and overhead charges 
applicable to each operation. The percentages are used to allocate costs to 
inventories in process which vary with the stage of completion shown by the 
above tabulation. 

The Beverly Co. operates a cost accounting system based on standard 
costs which are incorporated in the manufacturing cost accounts. The dif- 
ferences between standard costs and actual costs are reflected in appropriate 
variance accounts, namely, material price, material usage, direct labor rate, 
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direct labor time, and over-all manufacturing overhead. The material price 
variance is assumed to be realized at the time of purchase. 

The standard manufacturing costs used for unit M (based on a planned 
monthly production ranging between 8,000 and 12,000 units M) are as 
follows : 

Per Unit M 


Material : 

Quantity 
or Hours 

Amount 

Item M-a (issued in operation M-10) 

1 

$ .50 

Item M-b (issued in operation M-12) . . . . 

1 

2.00 

Direct labor (total for all operations at uniform rate of $5 
hour) 

per 

, . Vthr. 

1.25 

Overhead (applicable to operations as a whole) 


1.50 



$5_:25 


The inventories applicable to unit M as at December 31, 19 — , stated in 
accordance with the foregoing schedule of standard costs, are as follows : 

Material — Item M-a — 100 units ; item M-b — 100 units 
Work in progress — SO units complete through operation M-10 
Finished goods — none 

Transactions during the following January are as follows : 

The voucher register reflects applicable transactions paid and incurred as 


follows : 

Material purchases — Amount 

Item M-a — 12,000 units at $ .45 per unit $ 5,400.00 

Item M-b — 12,000 units at 2.10 per unit 25,200.00 

Payroll for all operations — 

Direct labor — 3,100 hours at $1.2625 per ^ hr 15,655.00 

Indirect labor 1,500.00 

Manufacturing overhead, other than indirect labor 15,000.00 

Selling, administrative, and general expenses 25,000.00 


Other facts are : 

During January, 19 — , 11,000 units M were transferred to the finished 
goods warehouse and 10,500 units were sold at $9 per unit M. 

As at January 31, 19 — , 100 units of work in progress are complete 
through operation M-11. 

Stores requisitions indicate issuances of material items M-a and M-b in 
the quantities required for the production carried through the respective 
operations. A supplementary stores requisition, however, indicates that 
item M-a actually used was 2% in excess of standard quantity required. 

Required: 

a) Journal entries for January, 19 — , transactions. 

b) Profit and loss statement for January, 19 — . Variances are to be 
shown as adjustments to gross profit. 
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c) Show how the values of work in process at beginning and end of the 
period are arrived at. 

{Adapted from an American Institute of Accountants examination) 


18-3. The Lee Roberts Manufacturing Company used a standard cost 
system in accounting for the cost of its single product. Their standard was 
set as follows : 

Standard output per month — 10,000 units. 

Standard direct labor per unit — 8 hrs. at $1.30 per hour. 

Standard direct material per unit : 

Material P — 10 lbs. at $.275 per pound. 

Material Q — 5 units at $.64 per unit. 

Total standard cost per unit including overhead on a direct labor hour 
basis — $23.55. 

The following operating data were taken from the records for the month 
of March, 1950: 

In process first of month — none. 

Completed during month — 8,000 units. 

In process end of month — 1,000 units, which are one-half complete as 
to labor and have had all of material P issued for them and sufficient 
material Q for one-half of them. 

Direct labor was $88,440 which was at a rate of $1.32 per hour. 

Material issued to production : 

94,000 lbs. of P ; purchased at $.26 per pound. 

42,600 units of Q ; purchased at $.65 per unit. 

Overhead for the month amounted to $61,640, of which $40,000 repre- 
sents fixed overhead, balance variable. 

You are to prepare a schedule showing the variance of actual cost from 
standard cost and an analysis of variances for lal)or, material, and overhead, 
separating each into the factors which caused them. Show all computations 
supporting your schedule. 

{Adapted from an American Institute of Accountants examination) 


18-4. The following problem is a continuation of Problem 17-4. 

Getting Financial Information. By the use of the usual methods, 
allocate manufacturing overhead items as shown on the general books to 
extruding cost center by accounts for the last six months of 1952. These 
figures are used as a basis for setting cost standards to be used in 1953. The 
results for the last six months of 1952 are tabulated with the financial figures 
in Schedule 3. 

Most scrap in extruding results from setup in the extruding process and 
it is all assumed chargeable against extruding. Include remilling cost in- 
curred in compounding in the extruding overhead. 
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You are advised that no change in the level of expense is expected for 
1953, except that an increase of 5% will be given direct labor on January 1, 
1953, also that the volume of production for 1953 is expected to be the same 
as the average for the last six months of 1952. 

Required: 

a) Plot each of the overhead items shown above for the six-month 
period (including remilling charge) against the volume of produc- 
tion. Prepare the flexible budget for the extruding cost center, 
assuming that direct labor may be included with manufacturing 
overhead. Assume also that the fixed component is $500 for each 
of the semi variable expense classifications. 

b) Present your flexible budget in statement form. Determine the 
standard labor and burden rate for use in 1953. These results are 
then reported to the management. 

(This problem is continued in the next chapter.) 


CHAPTER 19 

19-1. The following data are available for Department 12 : 

Standard Machine Hours per Month 

Manufacturing Overhead 2000 Hrs. 4000 Hrs. 

Materials Handling $1,200.00 $2,400.00 

Inspection 300.00 500.00 

Power 700.00 1,200.00 

$2,200.00 $4,100.00 

Standard overhead rate per hour, $1,025. 

Production during October contained 4100 standard hours and actual running time was 
4300 hours. Actual expenses were: Materials Handling $2,580; Inspection $500; 
Power $1,280. 

Required: 

a) Prepare a cost comparison sheet in a form appropriate for the fore- 
man of Department 12. Include in the report a column showing the 
standard amount of fixed expense and the standard rate per hour 
for the variable component of each expense. 
h) Draft journal entries to record overhead transactions for the month. 
Accompany each entry with a brief explanation of the purpose of 
the entry and show how the figures were obtained. 


19-2. The AB Company keeps inventory accounts, including raw mate- 
rials, at standard cost. It uses a raw material here called M, to make a 
product called P. M has a standard cost of $1.00 per unit and the standard 
usage is one unit of M to make ten units of P. Price variance is obtained 
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at time of purchase. Following are the transactions which occurred during 
November : 

1. Purchases of M : 

500 units at $1.75 $ 875.00 

1.000 units at 1.40 1,400.00 

500 units at 1.45 725.00 

2.000 $3,000.00 


2. Production order calling for 5,000 units of P is released. Since the 
goods are for stock, an over- or under-run is permissible. A requisition for 
600 units of M accompanied the order and the materials were issued. 

3. The overissue of materials was discovered and 100 units of M were 
returned to stores. 

4. Production records show : 4,000 units of P finished and transferred to 
finished goods stock; 300 units of P rejected on inspection. Rejected units 
have no value. 

5. Physical inventories at the end of the month : 60 units of M in proc- 
ess. Materials not otherwise accounted for have been lost in processing 
operations. 2000 units of P in finished stock. Goods not on hand have been 
sold. 

Required: Prepare journal entries to record the above transactions. Ac- 
company each entry with a brief explanation stating the purpose of the entry 
and how figures were obtained where these must be calculated. 

19-3. The X Company has a service department which repairs electrical 
equipment in productive departments. The latter are charged $.40 per 
machine hour for the service. This rate was determined by dividing total 
machine hours for all productive departments at normal volume into the 
expenses budgeted for the service department. At the end of December, 
the foreman of Productive Department 5 finds that he is charged with the 
following cost for electrical repair service : 

Standard cost . . . $800 (2,000 standard hours produced at $.40) 

Actual cost . . . 880 (2,200 actual hours run at $.40) 

Variance loss ... $ 80 

The foreman objects on grounds that he actually used less service than in a 
previous month when the variance was favorable and that the rate of $.40 
per hour is too high because the service department’s employees are ineffi- 
cient. You have been asked to review the company’s cost control procedures 
for the purpose of improving them. What recommendations would you 
make? 


19-4. The standard cost of product K is : 

Material — 5 units at $1.00 $ 5.00 

Labor — 10 hrs. at $1.50 .... 15.00 

Overhead — ^200% direct labor .... 30.00 

$.^ 0.00 
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In December the company purchased materials at the following prices : 

25 units at $ .80 $ 20.00 

25 units at 1.05 26.25 

50 units at 1.10 55.00 

$101.25 


Price variance is obtained at time of vouchering. During the same month 
60 units of material were used in manufacturing and 10 units of product K 
were produced. 

Direct labor is paid a base rate of $1.25 per hour worked plus an incentive 
rate of $.25 per standard hour produced. During December actual hours 
worked were 1 10. 

Flexible standard overhead costs for the company in question are: 


Supervision $ 30 fixed plus 40 % of direct labor dollars 

Indirect labor 20 fixed plus 60 % of direct labor dollars 

Supplies 0 fixed plus 33J^% of direct labor dollars 

Depreciation . 100 fixed plus 0 % of direct labor dollars 


Actual overhead costs for the month are: supervision $90; indirect labor 
$100; supplies $30; depreciation $100. 

Required: Prepare journal entries to record material, labor, and overhead, 
showing calculation of figures in explanations. Use two-variance system for 
analyzing overhead. 


19-5. The following problem is a continuation of Problem 18-4. 

Comparison of Standard and Actual (Financial). Financial re- 
sults of operations in the extruding cost center in January, 1953, were as 


follows : 

Direct labor $11,000.00 

Indirect labor 3,700.00 

Power, supplies, maintenance 2,600.00 

Other service departments 1,050.00 

Depreciation and general expense 920.00 

Other expenses 495.00 

Remilling charge 2,000.00 


Required: 

a) Prepare a variance report for the extruding cost center for January, 
1953 by individual accounts as well as totals. 

Preparation of Standard Product Costs. The following raw material 
standards, not hitherto referred to have been established for the extrusion 
of Alpha: 


Size 

1 

2 

3 

4 

5 


R.M. per 100 Ft. 
. .. .5 

.7 
1.0 
1.5 
2.0 
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Required: 

b) Prepare a list of standard product costs for the five standard sizes 
of Alpha, showing standard raw material cost, standard labor and 
overhead, and total standard manufacturing cost. These results, 
together with the standard product costs for the other standardized 
products, are then reported to the management. 


19^, The Hussell & Bussell Company, Inc. uses a standard cost system. 
It manufactures Dolomite for which standard costs per square yard have 
been set as follows : 

Direct Materials (issued at beginning of process) — 5 lbs. at $.30 $1.50 


Direct Labor — ^ hour at $1.40 per hour 1.05 

Overhead — ^ hour at $1.80 per hour 1.35 

Total cost of Dolomite per square yard ... $3.90 


The monthly standard capacity of the plant is 9,600 hrs. and 12,800 sq. 
yds. The flexible overhead budget at standard is $17,280 and at 85% 
is $15,840. 

Inventories on August 1, 19 — were : Standard Actual 

Materials— 4,000 lbs $1,200.00 $1,160.00 

Work in Process ( 66 %% completed) — 750 sq. yds. 

Materials in Process 1,125.00 1,087.50 

Direct Labor in Process 525.00 537.00 

Overhead in Process 675.00 683.00 

Finished Goods — 1,000 sq, yds 3,900.00 3,886.00 

During August, the Company purchased 75,000 lbs. of direct materials at 
$.29 a pound; issued 59,100 lbs. of material for 11,600 sq. yds.; incurred 
direct labor costs (8,510 hrs. at $1.42) $12,084.20; and indirect labor 
$2,150; incurred actual manufacturing overhead, including indirect labor, 
$15,450; finished 11,750 sq. yds.; sold 11,000 sq. yds. for $5.50 each; and 
on August 31 had 600 sq. yds. in Work in Process averaging 45% com- 
pleted. 

Required: 

a) Submit the journal entries for August transactions. (Use separate 
work in process account for each cost element.) 
h) Prepare variance analyses for material, labor, and manufacturing 
overhead. Note: Overhead variances are to be analyzed accord- 
ing to 

(1) Two- variance method 

(2) Three- variance method 
c) Cost of production statement. 
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CHAPTER 20 

20-1. The Lovejoy Manufacturing Company operates a measurement 
standard cost system. Its budgeted production for the three-month period 
ended March 31, 19 — , is 3,100 units. Measurement standards per unit are 
as follows : 


Material— 8 lbs. at $.75 per lb. $ 6.00 

Labor — 4 hrs. at $2.00 per hr 8.00 

Overhead — 4 hrs. at $1.20 per hr 4.80 

$ 1 ^ 


Note: The overhead rate consists of fixed charges $.70 and variable 
charges of $.50 per hr. ; standard capacity is 3,000 units. 

The following transactions took place : 

1. Material purchases 

15,000 lbs. at $.80 per lb. 

' 17,000 lbs. at $.85 per lb. 

2. Materials returned to suppliers 

500 lbs. at $.80 per lb. 

3. Material withdrawn from storeroom 24,800 lbs. 

4. Actual material consumption 24,500 lbs. ; excess returned to stores, 

5. Actual direct labor 12,500 hrs. at $1.95 per hour. 

6. Actual manufacturing overhead $13,500. 

7. Production 3100 units; no opening or closing work in process in- 
ventories. 

8. Sale of 2500 units at $25 per unit. 

Required: 

а) Journal entries and ledger accounts. 

б) Trial balance March 31, 19 — . 

c) Gross profit statement for three months ended March 31, 19 — . 

d) Statement of variances. 

Note: Ratios are to be computed to the nearest percentage point, dollar 
amounts to the nearest dollar. Use a single work in process account. 

26-2. The following information was taken from the books of a manu- 
facturing company : 

A. Budget Figures 

Standard Plant Capacity — 10,000 hrs. = 20,000 units 


Production Budget at standard capacity: 

Material— 100,000 yds. at $.10 $10,000.00 

Labor— 10,000 hrs. at $.60 6,000.00 

Manufacturing Overhead — 10,000 hrs. at $.40 4,000.00 


$20,000.00 
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B. Flexible Manufacturing Overhead Budget 

80% 90% 100% Rate 

Variable $2,000.00 $2,250.00 $2,500.00 $.25 

Fixed 1,500.00 1,500.00 1,500.00 .15 

$3,500.00 $ 3,750.00 $4,000.00 pQ 

Standard Costs 

C. Standard Cost Card per Unit 

Material — 5 yds. at $.10 $ .50 

Labor — ^ hr. at $.60 30 * 

Manufacturing Overhead — hr. at $.40 20 

$roo 

D. Opening Balances Standard Actual 

Raw Material — 5,000 yds $500.00 $513.00 

Work in Process — 200 units 

Material (all issued) — 1,000 yds 100.00 103.00 

Labor ( 1/2 completed) — 50 hrs 30.00 32.00 

Manufacturing Overhead (54 incurred) — 50 hrs. . . 20.00 21.00 

Finished Goods — 400 units 400.00 375.00 


E. Statement of Transactions 

1. Purchases 100,000 yds. of raw material at $.105 a yd. 

2. Issued the required material for 17,800 units. 


3. Issued excess material, 1,000 yds. 

4. Payroll for the period : 

Direct labor-^,700 hrs, at $.65 $5,655.00 

Indirect labor 1,000.00 

$6,655.00 


5. Actual manufacturing overhead (including indirect labor) $3,800.00. 

6. Finished 17,500 units. 

7. Sold 17,000 units at $1.50. 

Note: For ending work in process inventories, all material is issued, labor and manu- 
facturing overhead are half completed. 

The purchasing price variance is computed at the time of vouchering 
under current standards only. Note: Compute all amounts to nearest dollar ; 
all ratios to nearest percentage point. 

Required: 

a) The effective production for materials, labor, and overhead. 

b) Journal entries for current and measurement standards. Show all 
computations. 

c) Ledger accounts for current and measurement standards. 

d) Comparative profit and loss statement for current and measure- 
ment standards. 
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CHAPTER 21 

21-1. In the production of a main product and its one by-product a 
manufacturer utilizes six production departments. Raw material, when 
placed in process, passes first through the reduction department in which 
it is fused to a clinker mass. Then it passes to the grinding department and 
next to the mixing department. From the mixing department it passes to 
the extraction department at which point the by-product emerges. Both 
products next pass to the finishing department and to the packing depart- 
ment. 

Raw material, when placed in process, is composed of two items, as 
follows : 

X 45% at $110 per ton 
Y 55% at 70 per ton 

On the above materials, storage and handling cost is computed at 8% of 
material cost. For each ton put into process in the mixing department, a 
total of 1 ton of chemicals is added as follows : 

A 25% at $ 40 per ton 
B 60% at 80 per ton 
C 15% at 160 per ton 

Direct labor cost is computed on tonnage handled in each department. 

Direct department expense and indirect department expense are com- 
puted as a percentage of direct labor cost. 

The following are the direct labor costs and expense percentages : 


Direct Indirect 

Direct Labor Department Department 

Department per Ton Expense Expense 

Reducing $20 40% 30% 

Grinding 22 150 30 

Mixing 30 250 30 

Extracting 24 200 30 

Finishing 50 60 30 

Packing 36 40 30 


In the extraction process, 80% of material placed in process becomes 
main product. Of the remaining portion which is sent to the finishing de- 
partment along with the main product, two thirds thereof comes out as 
completed product. There is no loss in finishing main product. 

It takes approximately twice as long to finish by-product as it does main 
product. 

By-product is sold at a net profit at $96 a ton, after giving consideration 
to its share of factory costs. No commercial expenses are assigned to 
by-product. 

Main product is sold for $900 per ton. Main product is charged with 
commercial expense at the rate of 15% of sales price. 
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Required: 

a) Process cost sheet. 

b) Determine the profit per ton of main product sales. 

{Adapted from a New York State C.P.A. problem') 


21-2. Chemco, Inc. has perfected a process for producing from three raw 
materials A, B and C two chemical compounds, Yip and Zip. 

The raw materials are required in the following proportions by weight : 


A 

B 

C 


3 parts 
5 parts 
2 parts 
10 parts 


The following diagram illustrates the manufacturing process : 

Raw Materials 
A, B, and C 

I 

Mixing and Blending 
Cooking 

zn 

Yip Pre-Zip 

T “T 

Drying and Packaging Electrolysis 

Filtering into Drums 


One hundred thousand (100,000) pounds of raw material will be proc- 
essed. The unit costs of the three raw materials are as follows : 


A $ 2.00 per pound 

B 50.00 per ton 

C 4.00 per gallon 

Other costs of production are estimated to be ; 

Mixing, blending and cooking $16,090 

Additional costs applicable to Yip : 

Drying and packaging 4,660 

Additional costs applicable to Zip : 

Electrolysis and filtering into drums 6,920 


The cooking process reduces the weight of the combined raw materials 
by 40%. 

Out of 100,000 pounds of original raw materials, 20,000 pounds of pre- 
Zip are obtained. Of the pre-Zip electrolyzed 25% becomes a nonmarket- 
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able precipitate, the remainder, a liquid, being filtered into 50-gallon drums 
without further attention. 

The cost of drums, which are returnable and for which customers are to 
be charged specifically, is not to be included in either the cost or the price 
of Zip. 

Each product is to be sold on the basis of a list price, less 35% and 10%. 
Of the net selling price of each product, 25% is to be allowed for selling, 
administrative and general expenses (including provision for income tax), 
and 20% for net profit after provision for all costs and expenses. 

The company has never marketed either of the products, but has demon- 
strated the existence of markets for both if they can be manufactured to sell 
at suitable prices. Its experience in producing both these and other chemi- 
cals leads it to believe that the above estimates of cost relative to the process- 
ing of 100,000 lbs. of the three raw materials combined are reliable as a basis 
for setting a price for each of the products to be manufactured therefrom. 

Note: One gallon of Zip weighs 7.5 lbs. One gallon of Raw Material C 
weighs 8 lbs. 

Required: From the information above, prepare the following statements, 
supported by whatever explanatory schedules you consider necessary : 

a) Statement to show at what list price and at what net price per pound 
Yip should be sold. 

h) Statement to show at what list price and at what net price per 
gallon Zip should be sold. 

c) Condensed income statement to show, separately and combined, 
the results of operations in Yip and Zip, on the assumption that the 
entire quantity of each product manufactured will be sold at the 
respective prices indicated in the statements prepared in (a) and 
(b), above, and that selling, administrative, and general expenses 
are to be included at the same estimate as is allowed in setting such 
prices. 

{Adapted from an American Institute of Accountants examination) 


21-3. The HKH Oxygen Company operates two producing units — an 
electrolytic unit and a liquefaction unit, each of which, when operating, pro- 
duces at capacity. 

1. Electrolytic Unit. The electrolytic unit produces one volume of 
oxygen and two volumes of hydrogen simultaneously and this production 
ratio is maintained throughout, whenever the unit operates. The unit con- 
sists of a number of metal tanks, or ‘‘cells,” containing electrodes carrying 
low-voltage, high-amperage electrical current. 

Water is a compound of oxygen and hydrogen. The positive electrical 
terminal in each cell attracts oxygen, the negative terminal attracts hydrogen. 
They bubble off as gases and are collected commercially pure at the rate of 
800 cu. ft. of oxygen and 1,600 cu. ft. of hydrogen per hour. Distilled water 
is continuously added to the cells. 
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The operating record of the unit for the year was : 

7,100 hrs. producing both gases 

500 hrs. producing hydrogen only, all oxygen escaping because 
empty cylinders were not available 

400 hrs. producing oxygen only, all hydrogen escaping for the 
same reason 

760 hrs. idle, repair, etc. 

8,760 hrs., being 365 days of 24 hrs. 

The entire cost of operating the electrolytic unit during the year was $48,000 
which includes depreciation. Since the above production ratio of 1 to 2 is 
constant, this cost is to be apportioned between the two gases on the basis 
of volume actually produced by the unit. The production cost value of the 
gases lost is to be treated as a deduction from the gross profit on sales. 

2. Liquefaction Unit. The liquefaction unit separates atmospheric 
air (containing 20% oxygen and 80% nitrogen) by mechanical means. Air 
is compressed and expanded and the temperature lowered to about 300° F. 
below zero, which liquefies the air. The unit produces liquid air at a uniform 
rate. 

Oxygen and nitrogen boil (leave the liquid air as gases) at diflferent tem- 
peratures, and one or the other (but not both together) is collected com- 
mercially pure. The operating record of the unit during the year was : 

Oxygen — 7,200 hrs. at the rate of 1,000 cu. ft. per hour 
Nitrogen — 1,200 hrs. at the rate of 1,333>4 cu. ft. per hour 

The operating cost of the liquefaction unit, including depreciation, aggre- 
gated $30,240 for the year. Because of the uniform rate of production this 
cost is to be apportioned between the two gases on the basis of the number 
of hours operating. 

3. Compressing and Filling. The gases are filled into steel cylinders, 
each of which is always used for the same gas. They are all of the same 
capacity (except the oxygen llO's) and they are filled at a uniform pressure 
by three very similar compressors, each compressing only one gas. How- 
ever, the gases differ in compressibility and the cylinder contents are shown 
below. 

The cost of compression was $13,480 for the year including deprecia- 
tion of the compressors and the cost is to be allocated to the gases produced 
on the basis of cubic feet compressed. 

The cost of filling, that is, connecting and disconnecting cylinders at the 
charging line, amounted to $5,643 and is the same for each cylinder, large 
or small. During the year 6,000 small oxygen cylinders were filled. 

4. Cylinders. Each cylinder is always refilled with the same gas. 
They are always returned when empty and no charge is made for their 
use. The following data are given concerning the number of cylinders 
owned (all in service) and their depreciation: 
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Contents Number Depreciation 

Cu. Ft. Owned Rate Amount 

Hydrogen 190 5,120 $2.09 $10,700.80 

Oxygen 220 10,260 2.09 21,443.40 

Oxygen 110 1,508 1.32 1,990.56 

Nitrogen 200 1,662 2.09 3,473.58 


5. Other Data. At the beginning of the year there were on hand 310 
full nitrogen cylinders of which the contents of 62,000 cu. ft. were carried 
forward at the previous year’s cost of $.424 per 100 cu. ft. or $262.88. All 
other cylinders were on hand empty. 

At the end of the year 200 full small oxygen cylinders were on hand ; 
their contents, 22,000 cu. ft., are carried forward at the average year’s cost. 
All other cylinders were on hand empty. 

All gases are valued for inventory purposes at average cost before charg- 
ing depreciation of cylinders. 

The average sales prices of the gases were as follows : 

, Hydrogen (in large cylinders) $.80 per 100 cu. ft. 

Oxygen (in large cylinders) $1.00 per 100 cu. ft. 

Oxygen (in small cylinders) $1.20 per 100 cu. ft. 

Nitrogen (in large cylinders) $1.20 per 100 cu. ft. 

The total of all selling, general and executive expenses, interest and taxes 
was $76,375. 

Required: From the foregoing information prepare the following state- 
ments : 

a) Cost of production and sales 

b) Profit and loss 


Also show the calculations of operating data and the apportionment of 
costs. 


{Adapted from an American Institute of Accountants examination) 


21-4. The Copper Metal Mining Company has on hand, December 31, 
19 — , the following metals and ores ; 


Copper 1,000,000 lbs. 

Silver 200,000 oz. 

Gold 1,000 oz. 

Metals in process (at cost) . . $150,000.00 

Ores on hand (at cost) .... • $ 10,000.00 


The company did not operate during the previous year and had no inven- 
tory at the end of that year. 

The costs, not including depletion for the current year, were as follows : 


Mining $2,500,000.00 

Milling and concentration 1,400,000.00 

Smelting and refining 660,000.00 

Administrative and general expenses 200,000.00 

$4.760.000.00 
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Production of finished metals for the current year : 


Copper 10,000,000 lbs. 

Silver 1,800,000 oz. 

Gold 15,000 oz. 

Market prices of metals, December 31, 19 — : 

Copper $ .26 per lb. 

Silver (open market price) .88 per oz. 

Gold 35.00 per oz. 

Average prices of metals realized during the year were : 

Copper $ .27 per lb. 

Silver .86 per oz. 

Gold 35.00 per oz. 


From the foregoing data, determine the profit or loss in the two ways 
named below, before depletion, for the year 19 — and the value of the in- 
ventory at cost as of December 31, 19 — , each metal being valued separately, 
on the bases ( 1 ) that copper is the principal metal and silver and gold are 
by-products, and (2) that each metal bears its own share of the costs. 

Note: Where necessary round off decimals in the fifth place. Adjust last 
item in series. In the profit and loss statement, show all values to the 
nearest dollar. 

21-5. During the month of July, the Chemical-Coke Company produces 
60,000 tons of coke and recovers 250,000 gals, of tar sold at $.03 a gallon ; 
700 tons of sulphate of ammonia sold at $60 per ton ; 300 million cu. ft. of 
gas sold at $1C)0 per million cubic feet; and 3,200 tons of breeze and dust 
sold at $.50 per ton. The raw materials, direct labor, and overhead, as well 
as sundry operating and general works expenses, are shown below. 


Costs Applicable to the Production of 




Sulphate of 

Coke 

Tar 

Ammonia Gas 


Coal 

$200,000.00 

- 

- 

- 

Handling Coal 

2,000.00 

- 

- 

- 

Lime 

- 

- 

$ 1,000.00 

- 

Sulphuric Acid 

- 

- 

8,000.00 

- 

Direct Labor 

15,000.00 

$ 800.00 

2,000.00 

$ 750.00 

Steam, Water, Electric Light 

3,000.00 

500.00 

1,000.00 

600.00 

General Yard and Switching 

2,500.00 

- 

100.00 


Laboratory 

1,200.00 

- 

300.00 

- 

Operating Coolers and Exhausters 

- 

150.00 


450.00 

Operating Tar and Liquor Pump 

- 

300.00 

200.00 


Miscellaneous Supplies 

1,200.00 

20.00 

200.00 

150.00 

Repairs and Maintenance 

6,000.00 

400.00 

1,000.00 

300.00 

Provision for Relining and Renewals . 

1,200.00 



— 

Depreciation 

1,500.00 

300.00 

500.00 

600.00 

General Plant Expenses 

4,000.00 

$237,600.00 

100.00 

$2,570.00 

600.00 

$14,900.00 

150.00 

$3,000.00 


Required: Prepare statement showing the costs of making coke, tar, 
sulphate of ammonia, and gas, also showing the cost per unit of production. 



21 ] 


PROBLEMS 


685 

21-6. The National Meat Packing Company has purchased a lot of 
cattle on which the following costs and expenses are incurred : 


1. Live cost, 46 heads, weight 52,390 lbs., native steers, at $32.00 per cwt. 

2. Expenses, killing, dressing, chilling (estimate for month) $ 354.09 

3. Allowance, condemnations, trimming, etc 53.31 

4. Net yield for hides cured 1,161.18 

5. Net yield for fats 348.90 

6. Net yield for other by-products 377.19 

7. Selling and administrative expenses 1,662.00 


The dressed carcasses weighed 29,615 lbs. 

Required: 

a) Cost of carcasses placed in cooler. 

b) Total cost of lot. 

c) Cost per cwt. of carcasses in cooler. 

d) Total cost per cwt. of carcasses. 

I 

21-7. The Town Company is a manufacturer, producing two principal 
products known as XO and MO. Incidental to the production of these 
products, it produces a by-product known as Hypo. The company has three 
producing departments, which it identifies as Departments 101, 201, and 
301. Raw materials A and B are started in process in Department 101. 
Upon completion of processing in that department one fifth of the material 
is by-product and is transferred directly to stock. One third of the remain- 
ing output of Department 101 goes to Department 201, where it is made into 
XO and the other two thirds goes to Department 301 where it becomes MO. 
The processing of XO in Department 201 results in a gain in weight of 
material transferred into the department of 50%, due to the addition of 
water at the start of the processing. There is no gain or loss of weight in 
the other processes. 

The company considers the income from Bypo, after allowing five cents 
per pound for estimated selling and delivery costs, to be a reduction of the 
cost of the two principal products. The company assigns Department 101 
costs to the two principal products in proportion to their net sales value at 
point of separation, computed by deducting costs to be incurred in subse- 
quent processes from the sales value of the products. 

The following information concerns the operations during April 1951 : 

INVENTORIES 

March 31 April 30 

Quantity Quantity 

(lbs.) Value (lbs.) 


Department 101 None None 

Department 201 800 $17,160.00 1,000 

Department 301 200 2,340.00 360 

Finished stock — ^XO 300 7,260.00 800 

Finished stock— MO 1,200 18,550.00 700 

Finished stock — Bypo None None 
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Inventories in process are estimated to be one half complete in Depart- 
ments 201 and 301, both at the first and last of the month. 

COSTS 

Material Used Labor and Burden 


Department 101 $134,090.00 $87,442.00 

Department 201 - 31,950.00 

Department 301 - 61,880.00 


The material used in Department 101 weighed 18,000 lbs. 

SALES PRICES 

XO— $29.50 per lb. 

MO— 17.50 per lb. 

Bypo — .50 per lb. 

Prices as of April 30th are unchanged from those in effect during the 
month. 

You are to prepare the following statements covering the operations of 
the Town Company. Present all supporting computations in good form. 

a) Statement showing costs and production by departments for the 
month of April, The company uses first-in first-out to cost out 
production. 

b) A schedule of inventory values for work in process and finished 
goods as of April 30. 

{Adapted from an American Institute of Accountants examination) 


21-8. From the following data prepare a statement of operating results 
of the Zinc Mining and Milling Company in October that will show the 
operations on the company's own account and its activities in furnishing 
milling services to others, both for zinc and for lead concentrates. Present 
all supporting schedules. Carry computations to the third decimal. 

The Zinc Mining and Milling Company operates a mine and a mill for 
concentrating ore. The ore as it comes from the mines must be concentrated 
in the mill before being shipped to the smelters. The resulting zinc and 
lead concentrates amount to about 5% to 7% of the original weight. Both 
kinds of concentrates go through substantially the same milling processes. 
Zinc concentrates contain about 60% zinc, while lead concentrates contain 
about 80% lead. 

The company, in addition to milling the rock produced in its own mine, 
does commercial milling for other mines in the neighborhood, accepting as 
compensation 20% of the concentrates produced. The amount of concen- 
trates produced from the ores thus brought in is determined by assaying 
each carload of rock as it is received. This is necessary because (a) the 
ores from different mines differ in richness and (b) it is not practicable to 
mill different batches of ore separately. 
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The mining land and ore deposits are not owned by the company. A 
royalty of 12% of the selling price of concentrates produced from company 
ores must be paid to the owners. This royalty accrues as the concentrates 
are sold, royalty expense being charged and accounts payable credited at the 
end of the month in which sales are made. 

The company develops its own power which is used 40% for mining 
operations and 60% in the mill. 

Inventories of partially mined rock and of rock in process in the mill are 
constant and may be ignored for the purposes of this problem. 

The following operating data are presented : 

Cost of mining . .... $31,356.00 

Cost of milling 11,326.00 

Cost of power . 6,292.00 

General management 5,586.00 

$54.560.00 


(The above costs include all labor, supplies, expenses, and depreciation.) 

It is understood that the mining and milling expenses will be apportioned 
to the cost of zinc and lead concentrates on the basis of their sales value 
(known as the “joint product method”) and that the general management 
expenses will not be absorbed in the production costs. 

Note: Use first-in first-out method in valuing the inventory of mined 
rock at October 31. Use average cost method in valuing inventories of con- 


centrates at October 31. 

Tons Valued at 

Mined rock on hand October 1 500 $ 615.00 

Rock mined and brought to the surface in October . 27,600 

Mined rock on hand October 31 1,500 

Rock owned by others milled in October . *. 4,600 

Concentrates on hand October 1 : 

Zinc — own product only 150 3,900.00 

Lead — own product only . 50 1,800.00 

Concentrates produced in October, both own and for others : 

Zinc 1,810 

Lead 187 

Concentrates delivered to others after retaining company’s 
share ; 

Zinc 216 

Lead 24 

Concentrates on hand October 31 : 

Zinc— -own product only 125 

Lead — own product only 20 

Sales of concentrates in October: 

Zinc 66,379.00 

Lead 11,001.00 

Market price per ton of concentrates October 31 : 

Zinc 42.00 

Lead 58.00 
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21 - 9 . From the following information, concerning Dart Company, pre- 
pare a statement showing the standard cost of producing 13,500 tons of X 
product for the purpose of bidding on a government contract. 

Dart Company manufactures X, a main product, and Y, a by-product. 
X is produced and sold by the ton (2,000 lbs.). The raw materials used in 
production consists of three ingredients, and ‘‘J,” contained in 

both the finished main and finished by-product in proportions and at stand- 
ard costs per ton set forth below : 

“H” — 40% at $8 per ton 
“I” — 36% at $5 per ton 
24% at $7 per ton 

The contract for 13,500 tons of X represents 60% of the budgeted 19 — 
production of X by Dart Company. 

Main product X is manufactured through four processes, as follows : 

Process No. 1 — Ingredients “H'" and *T’* are issued at the outset of 
Process No. 1 ; completed work in process is transferred to Process No. 2. 

Process No. 2 — Ingredient ‘TI,” at the end of Process No. 2, suffers a 
5% weight loss due to evaporation and 10% of the remaining work in proc- 
ess is sold as waste at a nominal amount of $6 per ton ; completed work in 
process is transferred to Process No. 3. 

Process No. 3 — Ingredient at the outset of Process No. 3, is mixed 

with work in process. Ingredient loses 4% of its original weight due 
to evaporation at the end of Process No. 3. 

Process No. 4 — In this final process, the material is separated into main 
product X and by-product Y in the proportions of 80% and 20%, respec- 
tively, and such products are placed in salable form. 

Standard direct labor per ton by processes is as follows : 


Direct Labor 

Process per Ton 

No. 1 $5.00 

2 2.50 

3 3.00 

4 4.00 

Manufacturing overhead at standard capacity, i.e., 75% of a total plant 
capacity of 25,000 tons annually of X, is as follows : 

Process Variable Fixed Total 

No. 1 $ 60,000.00 $30,000.00 $ 90,000.00 

2 62,000.00 18,000.00 80,000.00 

3 50,000.00 20,000.00 70,000.00 

4 40,000.00 16,000.00 56,000.00 

Total $212,000.00 $84,000.00 $296,000.00 


At the standard capacity level, general manufacturing overhead applicable 
to the factory as a whole amounts to $60,000, of which 40% is fixed. It is 
expected that the units called for by the government contract, coupled with 
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the company’s curtailed civilian production during 19 — will reach 90% of 
total plant capacity measured in finished units of product X. 

Product Y is expected to sell for an estimated $20 per ton, before deduc- 
tion for handling, selling, and administrative expense of $2.50 per ton. 
Carry all computations to two decimal places. 

(^Adapted from an American Institute of Accountants examination) 


CHAPTER 22 

22-1. From the information below prepare a monthly cash budget for 
AB Trading Company for the three months ending March 31, 1953. 

AB Trading Company purchases merchandise on terms of 2/10, n/60, 
and regularly takes discounts on the tenth day after the invoice date. It may 
be assumed that one third of the purchases of any month are due for discount 
and are paid for in the following month. 

The company’s sales terms are 2/10, n/30, E. O. M. It has been the 
company’s experience that discounts on 80% of billings have been allowed 
and that, of the remainder, one half have been paid during the month follow- 
ing billing and the balance during the second following month. 

The average rate of gross profit based on sales price is 25%. Total sales 
for the company’s fiscal year ending June 30, 1953, have been estimated at 
80,000 units, distributed monthly as follows : 

July 9 % October 9% January 3% April 7% 

August 10 November . 10 February . . 5 May 6 

September . 12 December . . 15 March 6 June 8 

To insure prompt delivery of merchandise, inventories are maintained 
during January and February at 6% of the number of units estimated to be 
sold throughout the year, while during the rest of the year they are main- 
tained at 10% of that number. The inventories at December 31 and Febru- 
ary 28 should be at the levels intended to be maintained during the respective 
ensuing seasons. 

Total budgeted selling, administrative, and general expenses for the fiscal 
year ending June 30, 1953, are estimated at $312,000, of which $120,000 
are fixed expenses (inclusive of $24,000 annual depreciation). These fixed 
expenses are incurred uniformly throughout the year. The other selling, 
administrative, and general expenses vary with sales. In total, these ex- 
penses amount to $192,000 or 12% of total sales for the year. Expenses 
are paid as incurred, without discounts. 

It is assumed that at January 1, 1953, merchandise inventory, at the 6% 
level, will consist of 4,800 units, to cost $72,000, before discount, and the 
cash balance will be $112,000. 

{Adapted from an American Institute of Accountants examination) 

22-2. A manufacturer wishes to enter the hosiery knitting business but 
lacks sufficient capital. Hoping to obtain the necessary additional funds 
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from temporary bank loans by indicating substantial potential profits, he has 
requested that the following projected statements or budgets be prepared by 
quarters, starting with the third quarter in 1952 and ending with the quarter 
in which it is estimated that all bank borrowings have been liquidated : 

a) Statements of cash receipts and disbursements. 

b) Balance sheets. 

c) Statements of profit and loss. 

Prepare these statements and indicate what responsibility the public 
accountant should assume. 

The statements are to be based upon estimates and assumptions furnished 
by the manufacturer as listed below. 

1. It is proposed that the corporation will begin business on July 1, 1952, 
with a cash capital of $100,000, all paid in. 

2. Knitting machinery consisting of eight units costing $170,000 will be 
ordered at once ; delivery will require one month ; and payment will be made 
as follows : 

10% in cash with order. 

10% in cash on delivery. 

80% by notes dated August 1, 1952, maturing quarterly in equal 
amounts over two years, the first note falling due at the end of the 
1st quarter of 1952. Interest at 6% will be paid quarterly on unpaid 
notes. 

3. Auxiliary machinery will cost $8,000 ; factory furniture, fixtures, etc., 
will cost $2,000 ; both items will be purchased at once for cash. 

4. Borrowings in units of $25,0(W each, 6% interest (payable at the end 
of each quarter), will be made as required at the beginning of quarters; 
repa)nTients of not less than $25,000 each will be made when possible at the 
end of quarters. Cash balances must be budgeted never to be less than 
$ 20 , 000 . 

5. Quarterly production of hosiery will be as follows : 


4th quarter of 1952 4,000 dozen 

1st quarter of 1953 6,000 dozen 

Quarterly thereafter 24,000 dozen 

6. Costs of production will be as follows : 

Direct costs per dozen pairs of hosiery produced : 

Thrown silk (purchased on terms of 90 days net) ... $ 3.00 

Direct labor, dyeing, etc 2.00 

Factory overhead, by quarters: 

Starting at once 2,000.00 

4th quarter of 1952 4,000.00 

1st quarter of 1953 9,000.00 

Quarterly thereafter ... . 15,000.00 


Depreciation of fixed assets at a composite rate of 8% 
per annum will be provided starting with the 4th 
quarter of 1952. 
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7. Selling expense will be $20,000 each quarter, starting at once. 

8. General and administrative expense by quarters will be as follows : 

Starting at once $3,000.00 

4th quarter of 1952 5,000.00 

Quarterly thereafter 6,000.00 

9. Hosiery manufactured will be sold at the following prices : 

80% firsts at $12.00 per dozen 

20% seconds at 2.00 per dozen 

With every four dozen firsts, one dozen seconds will be sold. 

10. Customers* terms will be 30 days net. It will be assumed that pay- 
ments will be received when due, that there will be no bad debts, and that 
each month’s sales will equal one third of the quarter’s sales. 

11. Inventories of thrown silk will be one half of the consumption in the 
succeeding quarter. 

12. Inventories of finished hosiery (it will be assumed that hosiery in 
process will be finished at the ends of quarters) will be as follows : 

End of 4th quarter of 1952 1,000 dozen 

End of 1st quarter of 1953 1,000 dozen 

End of each quarter thereafter 4,000 dozen 

13. Inventory valuation of finished hosiery will be based upon cost at 
maximum production. 

14. Provision for federal income taxes will be made only at the close of 
the calendar years, and will not be considered in the preparation of the 
projected statements. 

{Adapted from an American Institute of Accountants examination) 


22-3. The X Company makes four products (A, B, C, and D) in three 
departments (1, 2, and 3). All products pass through Department 1 and 
then on to Department 2. These two departments are manufacturing de- 
partments ; payment to all direct labor is on a piecework basis and the over- 
head in each department is allocated to the product at a percentage of the 
direct labor cost. Department 3 is a shipping department, and all costs in 
that department are allocated to the product based on a percentage of the 
total cost (raw material, direct labor, and overhead) as the product enters 
Department 3 from Department 2. 

No breakage of product occurs in Department 3. In Departments 1 and 
2 the following breakage occurred in 1953 : 


Dept. 1 Dept. 2 

Product A 20% 10% 

Product B 12 8 

Product C 10 5 

Product D 5 3 


In Departments 1 and 2 all operations, including those upon product dis- 
carded as broken, are paid for. Product broken has no value. 
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Raw material costs (as product enters Department 1 ) in 1953 follows : 

Product A $15.00 per unit 

Product B 7.00 per unit 

Product C 3.00 per unit 

Product D 1.60 per unit 

Direct labor piecework rates for processing one unit in 1953 follow : 

Product A Product B Product C Product D 

Department 1 $12.70 $6.30 $2.50 $1.30 

Department 2 $10.10 $5.00 $2.10 $1.00 

In Department 3 all labor is day work and is included in overhead as 
indirect labor. 

In 1953 sales and cost of sales statement were as follows : 

Sales — Product A — 14,400 units at $100.00 $1,440,000.00 

Product B — 44,528 units at 50.00 2,226,400.00 

Product C— 25,650 units at 20.00 513,000.00 

Product D— 92,150 units at 10.00 921,500.00 

Total Sales $5,100,900.00 

Cost of Sales 

Raw material $ 935,000.00 

Direct labor 1,360,800.00 

Overhead 

Indirect labor 200,000.00 

Supplies ... 200,000.00 

Repairs 100,000.00 

Power, light, and heat 250,000.00 

Depreciation, taxes, insurance, factory supervision, 

and all other overhead 497,326.70 

Cost of Sales "I 7777 $3,543,126.70 

Gross Profit $1,557.773.30 

The inventories were the same at the beginning and end of the year in 
both quantity and value. 


Based upon a study made, the overhead costs which are considered vari- 
able and semivariable are shown below, and the percentages allocated to each 
department follow : 

Dept. 1 Dept. 2 Dept. 3 

Indirect labor (50% variable — 50% fixed) 15% 10% 75% 

Supplies (variable) 10 10 80 

Repairs (variable) 50 45 5 

Power, light, and heat (50% variable — ^50% fixed) . . 50 40 10 

The 1953 overhead costs for depreciation, taxes, insurance, factory super- 
vision, and all other overhead are considered fixed, and are allocated to 
departments as follows : 


Department 1 . 
Department 2 
Department 3 . 
Total .... 


$218,750.00 

200,390.00 

78,186.70 

$497,326.70 
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The sales department estimates that for 1954 sales will be : 


Product A 18,000 units 

Product B 36,432 units 

Product C 25,650 units 

Product D . .... 73,720 units 


You may assume that : 

1. Raw material unit costs, direct labor, piecework rates, and breakage 
percentages will be the same in 1954 as in 1953. 

2. Variable overhead costs in 1954 will be 90% of those in 1953. 

3. Fixed overhead costs will be the same in 1954 as in 1953. 

4. Inventories at the beginning and end of 1954 will remain the same 
in quantity and value. 

Required: Calculate the cost of each of the four products (A, B, C, and 
D) on the basis of the 1954 sales estimate. 


22-4. The Colt Manufacturing Company operates a budgetary control 
system. The results below summarize the budgeted and actual costs for the 
year ended December 31, 19 — . 


Sales 

Budget 

Actual 

10.000 units at $15 

12.000 units at $12.50 

$150,000 

$150,000 

Inventories 

Raw Materials, January 1, 19 — 

A— 40,000 lbs. at $.50 

20,000 

20,000 

B— 5,000 ft. at $1.00 

5,000 

5,000 

Finished Goods 

3,000 units at $7.50 

22,500 

22,500 


Production 

Estimated 11,000 

Actual 13,000 


Material Purchases 


A — 60,000 lbs. at $.50 


30,000 


A— 50,000 lbs. at $.55 



27,500 

B— 10,000 ft. at $1.00 


10,000 


B— 12,000 ft. at $.75 



9,000 

Material Consumption 




A — Estimated 

77,000 lbs. 



A — Actual 

78,000 lbs. 



B — Estimated 

11,000 ft. 



B — Actual 

13,000 ft. 



Labor 


33,000 

32,500 

Manufacturing Overhead 


16,500 

19,500 

Distribution Expenses 


25,000 

27,500 

Administrative Expenses 


15,000 

12,500 

Interest Charges 


2,500 

2,000 
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There is no work in process inventory. The company uses the first-in 
first-out method of charging out materials and finished goods. 

Required: 

a) Comparative statement of budgeted and actual manufacturing costs, 
cost of sales, and profit and loss for the year ended December 31, 
19—. 

b) Submit an analysis of the variance between the budgeted and actual 
costs of material used in production. 

(Adapted jrom a Canadian Society of Cost Accountants and Industrial Engineers examination) 


CHAPTER 23 


23-1. From the following accounts of The Old Reliable Brewing Com- 
pany for the year ended December 31, 19 — , prepare separate statements of 
cost of sales of draught and packaged beer : 


Brew House Operations: 

Malt consumed 

Hops consumed 

Grits consumed 

Sugar consumed 

Other materials consumed 

Wages 

Overhead expenses 

By-product sales (spent grains and yeast) 

Racking cost 

Federal excise tax on draught beer sold ... 
Cost of beer delivered to bottling department, credit 

Bottling Department Operations: 

Cost of beer delivered from brew house, debit 

Federal excise tax on beer delivered from brew house 

Wages 

Crowns used 

Labels used . 

Nonreturnable containers used 

Overhead 


Debits 

$ 1 , 129 , 980.80 

229 , 554.16 

373 , 812.72 

103 , 035.60 

35 , 805.20 

447 , 838.28 

429 , 710.92 

88 , 512.03 

847 , 080.00 


Amount to be 
determined 
3 , 510 , 104.00 
780 , 257.20 
227 , 317.68 
42 , 294.36 
878 , 188.04 
541 , 441.24 


Credits 

$ 38 , 828.40 

Amount to be 
determined 


Additional Data : 

Draught beer is sold and shipped in barrels direct from the brew house. 
Putting the beer in the barrels is termed “racking.” 

Packaged beer is sold and shipped from the bottling department in 
bottles or cans placed in cases or cartons. 

Federal excise taxes are incurred on draught beer when shipped by 
placing the appropriate stamps upon the racked barrels at the rate of 
$8 per barrel. On packaged beer the federal excise tax is incurred 
on the quantity of beer, in terms of barrels, passing through a meter 
from the brew house to the bottling department at the rate of $8 per 
barrel, the required amount of stamps being destroyed at regular 
intervals in the presence of a government representative. 
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Brew House Inventories: 

January 1, 19 — 

Racked beer, 124 barrels $ 588.12 

Beer in storage cellar vats, 64,980 barrels 303,745.32 

December 31, 19 — 

Racked beer, 880 barrels, valued at 5,009.00 


Beer in storage cellar vats, 72,416 barrels, valued at average brew 
house cost to be determined 


Bottling Department Inventories: 

January 1, 19 — 

Packaged beer 22,378.44 

Unpackaged beer in tanks 55,113.24 

December 31, 19 — 

Packaged beer 90,870.72 

Unpackaged beer in tanks 48,724.00 

Number of barrels of beer brewed during 19 — , net of waste and 
employee consumption 552,840 

Niimber of barrels of beer delivered to bottling department by brew 
house during 19 — 438,763 


Inventories are valued on the first-in first-out basis. 

23-2. The Lasko Mining Company is engaged solely in processing all 
the ore taken from its own mine into a concentrate called “Oxylite’’ and 
selling it to refineries. 

The books show the following inventories on hand at the beginning and 
end of the year : 

January 1 December 31 

Raw ore 50,000 tons 20,000 tons 

Partly processed ore 5,000 “ 15,000 “ 

Oxylite 25,000 “ 5,000 “ 

Raw ore was carried at $4 and $4,345 per ton at the beginning and end 
of the year, respectively, which values were described as “annual average 
market prices.” Ore produced at the mine — ^200,000 tons — ^had likewise 
been charged to mining costs throughout the year at $4,345 per ton and 
corresponding credits aggregating $869,000 had been made to a separate 
“earnings” account. 

Partly processed ore was inventoried respectively at $4.40 and $4.7795 
per ton, being 10% above the ore values. During the year 20,000 tons of 
ore were lost in the final stages of the reducing processes. 

Costs per ton of materials in the opening inventories were found to be as 


follows : 

Raw ore $1.0428 

Partly processed ore 1.27 

Oxylite 4.328 


It was agreed that partly processed ore in both opening and closing in- 
ventories had passed through about one tenth of the reduction processes and 
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should therefore be carried at a cost per ton equalling the cost of raw ore 
plus one tenth of the cost per ton of processing. 

Oxylite was carried at $8.39 per ton, a value that was derived from a 
formula established many years ago and used ever since in pricing the stock 
on hand. 

Mining expenses, including depletion, were $198,900 and the expenses 
of the reducing plant $629,850, including depreciation. Both amounts had 
been charged to reducing plant expenses. 

Because of the foregoing arbitrary methods the books did not show ac- 
ceptable costs and values. It was accordingly decided to restate the current 
yearns accounts and show proper costs and inventory values, all on the first- 
in first-out plan. 

The sales of oxylite aggregated $1,168,200. 

From the foregoing data prepare a comparative statement of mining and 
reducing costs, cost of sales and gross profit, following (a) the company’s 
and (b) the revised method. Each method should show computations of 
aggregate and unit costs. 

{Adapted Jrom an American Institute of Accountants examination') 


23--3. The Miracle Chemical Company manufactures two products, 
Mirachem and Corini. Both are made from the same raw materials in the 
same proportions. In addition to a difference in packaging, Corim is proc- 
essed in Department B and Mirachem is not. 

The plant of the company is divided into four departments. A, B, C, and 
D. Materials suffer a shrinkage of 16^% in Department A, a shrinkage of 
20% in Department B, a shrinkage of 10% in Department C, and no shrink- 
age in Department D. 

The materials are mixed in Department A at a cost for labor and over- 
head of $.10 per pound of finished mixture. The materials used are X, 
which costs $1.10 per pound, Y which costs $.15 per pound, and Z which 
costs $.40 per pound. They are mixed in the proportion of 1 lb. X to 8 lbs. 
Y to 3 lbs. Z, comprising the unit for calculation. Assume that materials 
and packages are purchased in quantities just sufficient to cover the sales 
requirements. 

Labor and overhead in Department B amount to $.09 per pound of 
material delivered to the department. 

In Department C an amount of water equal to the weight of the material 
received is added. Labor and expenses including water in this department 
amount to $.05 per pound of material finished. 

Department D is the packaging department. Labor and expenses exclu- 
sive of the packages cost $.05 per pound of Mirachem handled and $.07 
per pound of Corim handled. Pacl^ges for Corim holding 4 oz. of the fin- 
ished product cost $.05. Packages for Mirachem of the same size cost 
$.02 Corim is sold at $.50 and Mirachem at $.25 a package, and the total 
dollar sales are equally divided between the two products. 
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General and administrative expenses, including advertising, amount to 
$90,000 a year. 

From the foregoing data prepare a statement of profit and loss in the 
usual columnar form, showing an aggregate net operating profit of 20 % on 
the sales ; also showing for each product the number of packages sold and 
the gross profit; and for each product and each department the materials 
and supplies purchased and used as well as the labor and expenses. 

23^. The Special Product Manufacturing Company valued its finished- 
product inventory on the basis of average yearly production cost and its 
raw-material inventory on the basis of first-in first-out cost. Due to con- 
tinuous fluctuation in the market price of the basic raw material used, the 
management proposes to change its inventory valuations from the cost basis 
to the basis of lower of cost or market. 

The company inventory values at the beginning and end of 19 — were as 
follows : 

Raw materials: 

Tons on hand 

Book value on first-in first-out basis 
Market value, per ton 

Finished product : 

Tons on hand 750 900 

Book value at average yearly cost $38,000.00 $36,000.00 

Market value, per ton $ 50.00 $ 55.00 

Costs other than raw materials have remained constant throughout the 
year and were the same as in the preceding year. In 19 — , 19,000 tons of 
raw materials were bought at a total cost of $400,000. Shrinkage and waste 
in the manufacturing process amount to 25% of the materials used. 

Before making a decision, the management requests that you first show 
the result of changing from one basis to the other. 

Prepare a comparative statement showing (a) the present and revised 
values and costs and the effect of the proposed change upon the December 31 
balance sheet; also (b) prepare the entry that would bring the books into 
agreement with the new plan if adopted. 

{Adapted from an American Institute of Accountants examination) 


January 1 December 31 
2,000 1,000 
$53,000.00 $22,500.00 

$ 20.00 $ 30.00 


23-5. From the information submitted hereafter relative to a canceled 
production contract of Tad Company, Inc., prepare a statement of unde- 
livered inventories at cost plus an allowance for general and administrative 
expenses applicable to the contract as at March 31, 1953, date of cancellation. 

On November 18, 1952, Tad Company, Inc. contracted with a consumer 
to deliver 10,000 units of “meti” to the latter as and when finished. By 
mutual agreement this contract was canceled as of March 31, 1953, and the 
contracting parties have agreed to use a statement of undelivered inventories 
at cost plus an allowance for general and administrative expenses as at 
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March 31, 1953, as a basis for negotiating settlement. There is also an 
understanding between Tad Company, Inc. and the supplier of raw materials 
used in ‘'meti'' that any raw materials in excess of that applicable to the 
entire contract may be returned to the supplier who will accept at cost on 
the basis of most recent purchases. 

“Meti” is processed successively through Departments 20 and 30 and is 
the sole product of these departments except for tools made and used in 
Department 20 for “meti.” 

'‘Meti'' is made from two raw-material ingredients identified as O and P, 
which are issued at the outset of processing in Department 20. Two units 
of O and one unit of P enter into one unit of ‘‘meti."' 

Production data : 

1. No inventories were on hand at November 18, 1952, date of contract. 

2. 1,500 units of ‘‘meti*’ had been delivered to the consumer under the 

contract as at December 31, 1952. 

3. Applicable inventories as at January 1, 1953, follow : 

a) Raw materials: 

O — 2,000 units at $3.00 
P — 1,000 units at 1.80 

b) Work in process : 

Department 20 — 800 units estimated to be 40% complete; 
cumulative cost, $11,200. 

Department 30 — 600 units estimated to be 30% complete; 
cumulative cost, $19,700. 

c) Finished goods — none 

4. Raw materials purchased from January 1 to March 31, 1953, follow : 

16,000 units of O at $3.50 per unit 
5,100 units of P at 2.00 per unit 

Raw materials were issued on a first-in first-out basis, as required. 

5. Other costs and charges from January 1 to March 31, 1953, are: 


Dept. 20 Dept. 30 

Direct labor $40,000.00 $48,000.00 

Direct departmental manufacturing overhead 50,000.00 60,200.00 

General manufacturing overhead 5,600.00 6,720.00 


6. Contract inventories at March 31, 1953 

Department 20 — 500 units, 40% complete 
Department 30 — 800 units, 70% complete 

7. Work in process inventories as at March 31, 1953 are to be stated 
on the basis of current costs incurred from January 1 to March 31, 
1953 without averaging therein beginning inventories as at January 
1, 1953. 

8. 5,700 units of “meti’' were delivered to the consumer under the 
contract from January 1 to March 31, 1953. 
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9. General manufacturing overhead from January 1 to March 31, 1953, 
totaling $56,000, is prorated to departments in proportion to direct 
labor cost. The total direct labor cost for all departments, including 
Departments 20 and 30, is $400,000. 

10. Past experience shows that general and administrative expenses 
may be applied at the rate of 15% of cost of sales. This percentage 
is deemed fair as an allowance on the cost of inventories. 

11. An examination of the production data furnished discloses the fol- 
lowing : 

a) Direct labor, Department 20, includes $3,000 of labor expended 
in making tools. Materials going into such tools, amounting to 
$6,000, are included in direct manufacturing overhead. Direct 
manufacturing and general manufacturing overheads are appli- 
cable in proportion to direct labor. Forty per cent of the tools 
manufactured have been completely used; the remaining tools 
have depreciated 60% but can be used on other lines of manu- 
facture. 

b) Direct labor. Department 20, other than that applied to tools, is 
overstated $1,200 as a result of clerical errors in labor pricing 
totaling $200, and of an incorrect classification of an indirect 
labor item of $1,000. 

c) Direct manufacturing overhead, Department 30, includes a loss 
of $800 on the sale of a machine used in that department. The 
company failed to accrue depreciation of $200 from March 1 to 
March 22, the date of sale. 

d) The records do not reflect a vendor's cancellation claim of $300 
(400 units of P at $.75) arising out of the contract cancellation. 
This claim is investigated and found to be proper. 

Note: Carry out decimals to two places. 

{Adapted Jrom an American Institute of Accountants examination') 


CHAPTER 24 

24-1. The Johnson Meat Packing Company desires to study its dis- 
tribution costs (selling, administrative, and general expenses) which in the 
aggregate constitute 65% of the total cost of doing business. From the 
information following, prepare an exhibit showing the allocation of total 
distribution cost per cwt. of meat products for each size-class of order (ex- 
pressed in pounds per order). Carry out unit costs to hundredths of a cent. 

An analysis made to determine basic causes of cost variation in selling, 
administrative, and general expense items discloses that each element of 
expense varies according to one of the following three bases: (1) number 
of orders; (2) number of items or invoice lines per order; and (3) weight 
of order expressed in cwt. Expenses varying according to these three fac- 
tors account for the total distribution cost of a given order. 
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The analysis of each class of distribution expense discloses that these 
expenses are attributable to each of the three factors as follows : 




Expenses Based on 


Distribution Cost Controls 

Number 

of 

Orders 

Number 

of 

Items 

Number 

of 

Cwt. 

Total 

Selling expense control 

$2,310.00 

$1,080.00 

$ 210.00 

$3,600.00 

Packing and delivery expense control 

260.00 

320.00 

620.00 

1,200.00 

Administrative and general expense 
control 

1,170.00 

580.00 

340.00 

2,090.00 

Total distribution cost 

$3,740.00 

$1,980.00 

$1,170.00 

$6,890.00 

Data by order-size classes follow : 

Number of 

Total Number 

Total 

Order-Size Class 


Orders 

of Items 

Cwt. 

Under SO lbs 


2,800 

4,090 

700 

50-199 “ 


2,900 

8,410 

2,610 

200-499 


600 

2,280 

1,860 

SOO-999 “ 


400 

2,400 

2,800 

1,000 lbs. and over 


100 

820 

1,030 

All orders 


6,800 

18,000 

9,000 

{Adapted jrom an American Institute of Accountants examination) 


24-2. Prepare a schedule showing sales, costs, and operating net income 
for each line of goods distributed by the Argo Grocery Company. Furnish 
supporting schedules indicating clearly how the items of expense have been 
apportioned. Show results only to the nearest dollar. 

The Argo Grocery Company manufactures and distributes in a limited 
area two lines of grocery products. One line is distributed to hotels and 
restaurants, the other to retail grocers. Selling organizations for the two 
lines are separately set up and operated, and there is considerable rivalry 
between them. There is also a good deal of argument about which line nets 
the greater income to the company. Total dollar volumes of the two lines 
are roughly equal, but on account of competitive conditions the margins in 
the restaurant line are relatively narrow while wider margins are enjoyed by 
the retail line. From this fact the sales manager for the retail line argues 
that his line contributes more to the company's net income. The restaurant 
sales manager, however, insists that the distribution costs per dollar of sales 
for his line are sufficiently lower to make up for the difference in margin. 

In an attempt to settle the argument the following facts about the com- 
pany's business have been ascertained : 

Both lines are stored in a single warehouse, and packing and shipping 
activities are carried on by the same crew. The restaurant line consists of 
ten items and is sold in shipping containers supplied by the factory and 
included as part of factory cost. The retail line consists of fifty items. The 
goods must be assembled and packed in containers after orders are received. 
Time studies indicate that it takes about four times as long to prepare $100 
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worth (at selling price) of retail goods for shipment as in the case of restau- 
rant goods. Restaurant goods are delivered at the warehouse dock to cus- 
tomers’ trucks or to common carriers ; in the latter case the customers pay 
the freight. The company’s own delivery equipment is used entirely for the 
retail line. 

Advertising is directed entirely at the ultimate consumer, with the aim of 
persuading him to demand the company’s products at stores and in public 
eating places. It consists of newspaper advertising and of display matter 
and leaflets supplied to dealers. About 10% as much newspaper space is 
devoted to the restaurant line as to the retail line. The company’s advertis- 
ing staff consists of one man, who spends two thirds of his time on news- 
paper advertising and the balance on display and leaflet material. 

Schedule 1 lists the operating expenses of the company other than those 
concerned with manufacturing. Schedule 2 lists important operating data 
ascertained in the course of your investigation. The apportionment of office 
and clerical time is the result of time studies and estimates. It is the opinion 
of the management that office supplies and equipment expense roughly 
parallel the office and clerical salaries. The management rejects as in- 
admissible the inclusion of interest on investment. Approximately one half 
of the time of credit and collection employees is spent in routine checking 
of orders for credit approval. The balance is spent on credit followups and 
attempts to collect specific accounts. Experience indicates that the average 
retail account is about five times as likely to require such collection effort 
as the average restaurant account. 

Historical records show that about of 1% of retail sales are never 
collected, while only Yio of 1% oi restaurant sales prove to be uncollectible. 

Ninety per cent of the job of keeping warehouse stock records is con- 
cerned with shipments and 10% with receipts from the factory. All items 
of the restaurant line are received at the warehouse every day, but items in 
the retail line are received on the average only every other day. 


EXPENSE DATA Schedule 1 

Sales force salaries and expense : 

Restaurant line $15,000.00 

Retail line 35,000.00 

Warehouse depreciation, insurance, etc 4,000.00 

Packing and shipping wages 10,000.00 

Shipping containers 800.00 

Other shipping supplies (proportionate to number of sales invoices) 600.00 

Delivery wages, supplies, and expense 3,000.00 

Newspaper advertising 11,000.00 

Display material and dealers* helps 2,500.00 

Advertising salary 1,650.00 

Office and clerical salaries (see Schedule 2) 5,000.00 

Office supplies and equipment expense 1,600.00 

Executive salaries and expense (apportion on basis of sales) 8,000.00 

Bad debts allowance 1,590.00 

Total .W 740.00 
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OPERATING DATA 


Schedule 2 


Restaurant 

Retail 

Sales 

$240,000.00 

$270,000.00 

Factory cost of sales 

200,000.00 

180,000.00 

Warehouse space occupied by $100 worth, at cost 

30 cu. ft. 

60 cu. ft. 

Average inventory, at cost 

$ 20,000.00 

$ 40,000.00 

Number of sales invoices 

1,000 

9,000 

Average number of items per invoice 

4 

12 

Number of customers 

28 

224 

Average customers* accounts outstanding 

$ 20,000,00 

$ 40,000.00 

Analysis of office and clerical time : 


% 

Keeping warehouse stock records 


5 

Preparing order and sales invoice forms 


25 

Posting sales invoices 


15 

Receiving cash and posting cash receipts 


5 

Preparing customers’ statements 


5 

Credit and collection activities 

General accounting and clerical (apportion on basis of 


10 

sales) 


35 

100 


{Adapted from an American Institute of Accountants examination) 


24-3. The Purity Baking Company, Inc. owns and operates a bread 
delivery company consisting of three routes, two of which operate at a profit. 
The company buys the bread at wholesale from a baking company and 
delivers it to the consumers each morning, six days a week. The bread is 
sold at an average price of $.15 per pound and costs $.10 per pound. 

The company employs four people: a bookkeeper-clerk at $207 per 
month, who handles the entire office routine, and three drivers at $175 per 
month plus 7% commission on sales. The drivers pay for all merchandise 
they receive. No returns are permitted. Mr. Metz, the president, draws a 
salary of $650 per month. 

The company owns and operates three trucks which cost $1,800 each 
when purchased and are now three years old. It is estimated that their use- 
ful life will end in two more years ; they are housed at a public garage at a 
total rental of $120 per month. Gas, oil, tires, repair service, and truck 
insurance cost $546 per month. 

The company conducts its business from a rented office costing $75 per 
month. Light, telephone, stationery, and miscellaneous expenses amount to 
$60 per month. 

Mr. Metz believes that the way to turn the losing route into a profitable 
one is to put more business on it and he plans to extend its coverage to in- 
clude additional territory. He estimates that the additional sales will amount 
to $390 a month and add 20 miles of route per day. 

At present, Route 1 covers an average of 50 miles per day ; Route 2 covers 
70 miles ; Route 3 covers 90 miles. The average sale is 2 lbs. of bread per 
customer per day. 
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The general expenses are to be allocated equally among the three routes ; 
compute depreciation of trucks on the basis of mileage and assume truck 
expenses of $.10 per mile covered by each truck. Assume an average of 26 
working days per month. 

The following schedule was derived from the record : 


Purity Baking Co., Inc. 

PROFIT AND LOSS STATEMENT FOR OCTOBER, 19— 
(By Routes) 



Total 

Route 1 

Route 2 

Route 3 

Sales 

. $8,970.00 

$3,120.00 

$3,198.00 

$2,652.00 

Cost of Sales 

5,980.00 

2,080.00 

2,132.00 

1,768.00 

Gross Profit 

$2,990.00 

$1,040.00 

$1,066.00 

$ 884.00 

Operating Expenses: 

Drivers* Salaries 

$ 525.00 

$ 175.00 

$ 175.00 

$ 175.00 

Drivers* Commissions 

628.00 

218.00 

224.00 

186.00 

Office Salaries 

207.00 

69.00 

69.00 

69.00 

OflAcer’s Salary 

650.00 

217.00 

217.00 

216.00 

Truck Expense 

546.00 

182.00 

182.00 

182.00 

Depreciation on Trucks 

90.00 

30.00 

30.00 

30.00 

Rent — Garage 

120.00 

40.00 

40.00 

40.00 

Rent — Office 

75.00 

25.00 

25.00 

25.00 

Heat, Light, etc. . 

60.00 

20.00 

20.00 

20.00 

Total Operating Expenses . 

. $2,901.00 

$ 976.00 

$ 982.00 

$ 943.00 

Net Profit for Month 

, $ 89.00 

$ 64.00 

$ 84.00 

$( 59.00) 


Required: 

a) Revised statement of profit and loss. 

h) Corrected statement of profit and loss for Route 3 giving effect to 
the increased sales. 


24r-4. The X Products Corporation is a selling organization, organized 
for the sole purpose of selling the products of the X Resins Corporation. 

The products consjjt of chemical resins and compounds and can be broken 
down into five main classifications; carbide, formvar, acetic acid, black 
carbon, and gelva. 

The X Products Corporation acquires the total output of the X Resins 
Corporation at a specific price. The X Products Corporation then handles 
all selling activities, assuming all distribution costs. 

The company breaks down its market into three territories; because of 
the limited number of customers, a sales force of 15 men is all that is neces- 
sary to be maintained. Five salesmen are assigned to each territory. Each 
receives a base salary of $100 per month plus a commission amounting to 
1.5% of gross sales. New York is the only office maintained. All adminis- 
trative work is done there and all sales activity originates there. 

Mr. Kaumerer, the president of the corporation, is desirous of knowing 
the amount of profit earned through the sale of each product in each terri- 
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tory. The following data are furnished for the year ending December 31, 


Territory I 

Pounds 

Sold 

Dollar Sales 

Cost of 
Sales 

No. of 

Transactions 

Carbide 

. . . 16,100,000 

$713,000.00 

$621,000.00 

828 

Formvar 

448,000 

360,000.00 

323,200.00 

192 

Acetic acid . . . . 

4,536,000 

198,000.00 

160,200.00 

270 

Black carbon 

. . . 3,388,000 

440,000.00 

402,600.00 

110 

Gelva 

. . . 1,386,000 

325,500.00 

291,900.00 

252 

Territory II 

Carbide 

. . . 10,500,000 

465,000.00 

405,000.00 

540 

Formvar 

560,000 

450,000.00 

404,000.00 

240 

Acetic acid 

. . . 4,284,000 

187,000.00 

151,300.00 

255 

Black carbon 

. . . 2,310,000 

300,000.00 

274,500.00 

75 

Gelva 

. . . 1,188,000 

279,000.00 

250,200.00 

216 

Territory III 

Carbide 

. . . 8,400,000 

372,000.00 

324,000.00 

432 

Formvar 

392,000 

315,000.00 

282,800.00 

168 

Acetic acid 

. . 3,780,000 

165,000.00 

133,500.00 

225 

Black carbon 

2,002,000 

260,000.00 

237,900.00 

65 

Gelva 

726,000 

170,500.00 

152,900.00 

132 


The expenses for the year were as follows : 


Salesmen’s salaries $ 18,000.00 

Salesmen’s commissions 75,000.00 

Executive salaries 50,000.00 

Office salaries 67,000.00 

Traveling expenses 26,000.00 

Rent — general office 12,000.00 

Rent — warehouse 26,000.00 

Electric light and heat — ^general office 2,000.00 

Electric light and heat — warehouse 1,000.00 

Postage 2,000.00 

Insurance 3,000.00 

Legal and auditing expense 5,000.00 

Telephone and telegraph 6,000.00 

Shipping expenses 12,000.00 

Advertising 8,000.00 

Miscellaneous expenses 2,000.00 

Depreciation, sales equipment 7,000.00 

Printing and stationery 3,000.00 

Total expenses $325,000.00 


In distributing the expenses to the territories the following bases of 
allocation were used: 

Salesmen’s salaries, traveling expenses, and shipping expenses were con- 
sidered direct expenses of each territory and were distributed as follows : 

Territory I Territory II Territory III 


Salesmen’s salaries $6,000.00 $6,000.00 $6,000.00 

Traveling expenses 9,000.00 9,000.00 8,000.00 

Shipping expenses 4,500.00 3,500.00 4,000.00 
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Salesmen's commissions were 1.5% of sales. 

It is estimated that executives directed 40% of their time to Territory I, 
36% for Territory II, and 24% for Territory III. 

Office salaries; rent — ^general office; electric light and heat — general 
office ; postage ; legal and auditing expenses ; telephone and telegraph ; print- 
ing and stationery ; and miscellaneous expenses were allocated on the basis 
of the number of transactions within each territory. 

Rent — ^Warehouse and Electric Light and Heat — ^Warehouse were allo- 
cated on the basis of poundage sold within each territory. 

Insurance was allocated on the basis of cost of goods sold. 

Advertising was allocated on an estimated percentage of benefit derived 
from it by each territory. It was estimated that Territory I received 55% ; 
Territory II, 25% ; and Territory III, 20%. 

Depreciation on sales equipment: each salesman is assigned an auto- 
mobile ; therefore, the part of the expense applicable to the automobile depre- 
ciation is considered a direct expense. This amounts to $1,000 for each 
territory. The balance of the expense was allocated on the basis of number 
of transactions within each territory. 

The bases of allocation of the expenses which were used in the analysis 
by products sold within each territory consisted of the following : 

Salesmen's salaries, executive salaries, traveling expenses, and deprecia- 
tion on sales equipment were allocated on the basis of number of transactions 
involved in the sales of each product. 

Shipping expense was allocated on the basis of poundage of each product 
sold. 

Advertising was allocated on the basis of net sales. 

All other expenses were allocated on the same bases as those used in the 
analysis by territories. 

With the foregoing data at hand, it is requested by the president of the 
corporation that you submit to him those statements necessary to show the 
profit earned by each territory and for each product in Territory I (omit 
cents) . 


24-5. Selective Distillers, Inc. manufactures, imports, and sells liquors. 
A plant in Pennsylvania and one in Kentucky supply most of the raw 
alcohol. The raw alcohol is distilled and aged at the plants. Five major 
products are sold by the company, and all but Scotch whisky are manufac- 
tured at the company's plant. Cost of packing and warehousing at the plants 
are figured in the standard manufacturing costs used by the company. 

For those states where liquor is retailed in privately owned stores, the 
company has set up three geographic divisions: Eastern, Western, and 
Central with division offices in New York, San Francisco, and Chicago 
respectively. A fourth division handles the sales in those states operating 
state-owned stores. Salesmen are employed by the company and are as- 
signed to divisions. They do not take orders, but function as representatives 
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attempting to promote sales. Salesmen are on a straight salary basis plus 
a bonus based on an incentive plan. 

Selective Distillers is a subsidiary of another company and is charged 
each month for administrative services including tax work, cashier service, 
and other technical assistance. 

The profit and loss statement sets forth the results of operations for the 
company. Gross profit is shown by divisions and only direct operating 
expenses have been distributed to divisions. 

Schedules A and B present a detailed listing of selling and administrative 
expenses. 

Schedule C shows the distribution of main office transportation by prod- 
ucts. This cost is to be distributed on the basis of case sales : an individual 
rate per case is developed for each product as a basis for distribution of the 
main office transportation costs to divisions. Within each division trans- 
portation costs are allocated to products on the basis of case sales in the 
particular division. 

The distribution of advertising expense is to be made on a combined basis 
as is /Shown in Schedule D. 

Schedule E lists the case sales by product and division. Royalties are 
paid the parent company for use of brand names on gin and preferred liquor 
only and are based on case sales of these products. 

The detailed case sales of one product, gin, by size of bottle are given in 
Schedule F. While similar records are kept for all products, an analysis of 
the relative profitability of different sizes of bottles for one product will 
serve to illustrate the technique used. 

Required: Prepare the following statements using case sales as a basis 
for applying costs unless otherwise specified. 

a) Profit and loss statement by divisions. 

h) Profit and loss statement by products. 

c) Profit and loss statement by size of bottle for gin. (Do not allocate 
federal income tax.) 


SCHEDULE OF SELLING EXPENSES Schedule A 

Account Amount 

Administrative and Supervisory Payroll $ 400,000 

Selling Representative Payroll 300,000 

Clerical Payroll 100,000 

Payroll Taxes 10,000 

Rent and Heat 40,000 

Repairs and Maintenance 5,000 

Travel Expense 246,600 

Outside Storage 60,000 

Depreciation 1,400 

Light 6,000 

Telephone and Telegraph 6,000 

Insurance, Taxes, Licenses 25,000 


$1,200,000 
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SCHEDULE OF ADMINISTRATIVE EXPENSES Schedule B 


Account Amount 

Administrative and Supervisory Payroll $ 100,000 

Clerical Payroll 117,000 

Payroll Taxes ... 10,000 

Rent and Heat 40,000 

Repairs and Maintenance 5,000 

Travel Expense 20,000 

Depreciation ... .... 1,000 

Light 4,000 

Telephone and Telegraph . . ... 1,000 

Insurance, Taxes, Licenses 2,000 

Total $ 300,000 


SCHEDULE OF MAIN OFFICE TRANSPORTATION 


CHARGES BY PRODUCTS Schedule C 

Gin $ 40,000 

Preferred 80,000 

Scotch 20,000 

Bond 10,000 

Rum 10,000 

$ 1 00.000 


ADVERTISING BY PRODUCTS AND BY MEDIA Schedule D 


Product 

Total 

Gin 

... $ 300,000 

Preferred 

500,000 

Scotch . . . 

. . 155,000 

Bond 

20,000 

Rum 

25,000 

Totals . . . . 

. . $1,000,000 


News- 


papers 

Magazines 

$200,000 

$ 50,000 

400,000 


50,000 

90,000 

15,000 


15,000 


$680,000 

$140,000 



Display and 

Billboards 

Pamphlets 


$ 50,000 

$20,000 

80,000 

2,000 

13,000 


5,000 


10,000 

$22,000 

$158,000 


Newspaper advertising is allocated to territories based on schedules sub- 
mitted by the publishers as follows: Eastern $320,000; Western $140,000, 
Central $120,000, State Stores $100,000. Billboards are maintained in but 
two territories and the cost allocated $12,000 to Eastern and $10,000 to 
Western. Magazine advertising and display and pamphlets are allocated to 
territories based on case sales. A separate rate is developed for each product 
as a basis for territorial distribution. 


CASE SALES BY PRODUCTS AND DIVISIONS Schedule E 


State 

Total Eastern Western Central Stores 

Gin 400,000 175,000 80,000 85,000 60,000 

Preferred 1,200,000 600,000 200,000 180,000 220,000 

Scotch 300,000 120,000 80,000 60,000 40,000 

Bond 50,000 10,000 - 40,000 

Rum 50,000 15,000 - 5,000 30,000 

Totals 2.000.000 920 000 360,000 370,000 350,000 
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ANALYSIS OF GIN CASE SALES Schedule F 

No. of Cases Sales Cost of Sales 


Quarts 100,000 $ 3,150,000 $2,700,000 

Fifths 200,000 5,120,000 4,320,000 

Pints 60,000 1,385,000 1,170,000 

Half Pints 30,000 840,000 720,000 

Miniatures 10,000 105,000 90,000 

Totals 400,000 $10.600,000 $9,000,000 


NET SALES AND COST OF SALES Schedule G 

BY PRODUCTS 

Cost of Sales Net Sales 


Gin $ 9,000,000 $10,600,000 

Preferred 30,000,000 37,050,000 

Scotch 8,700,000 9,262,500 

Bond 1,050,000 1,543,750 

Rum , 1,250,000 1,543,750 

$50,000,000 $60,000,000 


CHAPTER 25 

25-1. The Euclid Company, located in Long Island City, New York, 
assembles a medium-priced vacuum cleaner which is sold through retail 
dealers. Their sales force is composed of four three-man groups. Groups 
A and B operating in Territory I ; Group C in Territory II ; and Group D 
in Territory III. 

The following data for the year 19 — are presented to you : 

1. Standard Selling Price — $25. 

Standard Manufacturing Cost — ^$20. 

2. Estimated number of cleaners to be manufactured and sold — 150,000. 

3. Standard sales data : 


Estimated Estimated 

Sales Sales Number of Number of 

Force Quotas Salaries Sales Orders Accounts 

A Group $1,250,000.00 $12,000.00 1,800 500 

B Group 900,000.00 10,800.00 1,500 370 

C Group 850,000.00 10,500.00 1,200 * 230 

D Group 750,000.00 9,000.00 800 200 


$3,750,000.00 $42,300.00 5,300 1,300 

Per diem allowance to salesmen is made on basis of 240 days a year ; stand- 
ard allowance for Groups A, B, and C is $12 per day. Group D $10 per day. 
Travel allowance is $.07 per mile. Estimated miles traveled are as follows : 
A 15,000, B 12,000, C 10,000, and D 8,500. 
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4. The following sales expenses are to be distributed on basis of sales 
quotas : 

Territory office expense $25,500.00 

Sales manager’s salary 12,000.00 

Home office selling expense 70,000.00 


5. Standard administrative expenses are as follows: 

Basis of 

Amount Distribution 

Administrative salaries $50,000.00 Sales quotas 

Accounting and statistics 9,000.00 No. of sales orders 

Credit and collection expenses 3,500.00 No. of accounts 

General office expenses 12,500.00 Sales quotas 

The following data were derived from the records of operations for the 
month ended January 31, 19 — . 


Salesmen’s 

Traveling Miles 

1. Sales Groups Sales Salaries Expenses Traveled 

A $1,000.00 $800.00 1,250 

B 900.00 770.00 1,000 

C 875.00 720.00 800 

D 750.00 650.00 700 

2. Sales manager’s salary $1,000.00 

3. Office expenses by territories: 

1 $1,500.00 

2 700.00 

3 250.00 


4. Home office selling expenses 5,800.00 

5. Administrative expenses: 

Administrative salaries 4,300.00 

Accounting and statistics 750.00 

Credit and collection expenses 325.00 

General office expenses 1,100.00 


Units sold during January amounted to 7,500, distributed as follows : 


A 2,600 

B 2,100 

C 1,500 

D 1,300 

7,500 


Required: 

a) A comparative statement showing the standard selling and adminis- 
trative expenses for each sales group and territory. Indicate the 
standard selling and administrative distribution rates for sales 
groups. 

b) A schedule of actual selling and administrative expenses for sales 
groups and territories, showing variances from total selling and 
administrative expenses applied to January. The bases for distribut- 
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ing the yearly standard selling and administrative expenses are to be 
used in distributing the actual January expenses. 
c) Comparative profit and loss statement for sales groups and terri- 
tories for the month ended January 31, 19 — . Variance may be con- 
sidered to have been the result of seasonal conditions. This is true 
of both selling and administrative variances. 


25-2. Arkin Distributors, Inc., a wholesale merchandising organization, 
uses standards for distribution costs. The following information was derived 


from their records for June, 19 — : 


Factors of 

Function Variability 

Warehousing Cwt. 

Selling 

Salaries Calls 

Traveling Miles 

Variable Administrative . . Calls 

Advertising 

Direct Mail Pieces 

Publications Circulation 

Dealers’ Helps Pieces 

Receive and Route Orders Orders 

Take Order Orders 

Deliver Cwt. 

Load Cwt. 

Bill Lines Billed 

Collect Remittances 

Fixed Administrative - 




Standard 

Actual 

Budgeted 

Actual 

Number 

Number 

Expense 

Expense 

of Units 

of Units 

$ 958.40 

$ 880.20 

47,920 

48,900 

2,125.00 

1,980.00 

1,700 

1,650 

1,050.00 

1,045.50 

21,000 

20,500 

425.00 

429.00 

1,700 

1,650 

2,000.00 

1,710.00 

20,000 

19,000 

420.00 

465.00 

14,000 

15,000 

1,300.00 

1,296.00 

2,600 

2,700 

290.00 

309.75 

2,900 

2,950 

53.00 

45.00 

1,060 

1,000 

1,356.00 

1,372.00 

33,900 

34,300 

140.20 

160.60 

14,020 

14,600 

178.50 

174.00 

5,950 

6,000 

100.40 

101.68 

2,510 

2,480 


1,424.50 

1,400.00 

$11,821.00 

$11,368.73 


Required: A schedule setting forth for each function its standard unit 
cost, actual unit cost, total variance, efficiency variance, and price variance. 


CHAPTER 26 


26-1. The Boylston Manufacturing Company made $70,000 gross profit 
in 1950 and $37,000 in 1951, and wants to know what has caused the decline 
of $33,000. The following information was given by the company : 


Net Sales 


1950 1951 


Product A $100,000.00 $120,000.00 

Product B 50,000.00 40,000,00 

Product C 25,000.00 25,000.00 


Total $175,000.00 $185,000.00 

Cost of Goods Sold 105,000.00 148,000.00 

Gross Profit $ 70,000.00 $ 37,000.00 


The quantity and quality of raw materials entering into each unit of 
product have remained unchanged throughout the two years. 

No inventories were on hand at the beginning or end of either year. 



712 


COST ACCOUNTING 


[26 


Scrap from the fabrication of Products A and B is the raw material for 
Product C. Product C has been treated as a by-product and the cost of raw 
material entering into it has been regarded as an amount equal to its selling 
price less the direct labor expended in making it a marketable product. This 
“cost*' has been credited and respectively, to the material costs of 
Products A and B, for the reason that the proportion of scrap material from 
the fabrication of the two major products has been 4 to 1. Upon analysis 
of the books the following cost data were extracted from the production 
accounts : 


Cost of Production in 1950 : 



Units 

Material 

Labor 

Overhead 

Total 

Product A 

soo 

$40,000 

$10,000 

$10,000 

$ 60,000 

Product B 

2,500 

10,000 

5,000 

5,000 

20,000 

Product C 

1,000 

16,000 

9,000 

- 

25,000 



$f)6,000 

$24,000 

$15,000 

$105,000 

Cost of Production in 

1951: 






Units 

Material 

Labor 

Overhead 

Total 

Product A 

600 

$60,000 

$15,000 

$15,000 

$ 90,000 

Product B . .. 

. . 1,600 

13,(K)0 

10,000 

10,000 

33,000 

Product C ... 

1,250 

10,000 

15,000 


25,000 



$83, (MM) 

$40,000 

$25,000 

$148,000 


Because of the confusion that would otherwise enter into the comparison, 
it was agreed with the management that the raw material in each unit of 
Product C manufactured and sold during both years should be considered as 
costing $8. It was also agreed to apply overhead to the three products 
on a direct labor cost basis. 

Required: Prepare a statement showing to what extent the decline in the 
gross profit was attributable to changes in sales volume, prices, and pro- 
duction costs. Show computations of adjusted unit costs. 

Note: 1. Treat overhead variances as if all overhead is variable. 

2. Ignore the sales mixture. 

3. Round off all computations to the nearest dollar. 

{Adapted from an American Institute of Accountants examination) 

26-2. a) Assume the following: 

Present sales — $400,000 

Variable cost — $.72 per sales dollar 

Fixed cost — $84,000 

Find the effect on profit of : 

(1) A decrease of 25% in sales. 

(2) An increase of 25% in sales. 

(3) An increase of 50% in sales. 
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26] 

dollar. 


Same as (a) above except that the variable costs equal $.60 per sales 


c) Assuming the same data as in (a), what is the effect on profit of : 

(1) An increase in sales price of 10%, other factors remaining the 
same? 

(2) A decrease in sales price of 10%, other factors remaining the 
same? 


d) Assuming the same data as in (a), what is the effect on profit of: 

(1) An increase of 5% in the variable cost? 

(2) A decrease of 5% in the variable cost? 

e) Assuming the same data as in (a), what is the eflfect on profit of: 

( 1 ) An increase of 5% in the fixed cost ? 

(2) A decrease of 5% in the fixed cost? 


26-3. The Buchanan Manufacturing Corporation submits the following 
information relative to its operations for the year 19 — : 


Sales of 100,000 units (80% of capacity) at $10 each $1,000,000.00 

Variable costs $600,000.00 

Fixed costs 280,000.00 880,000.00 

Income before income taxes $ 120,000.00 


1. Determine the break-even point in terms of unit volume and as a 
percentage of capacity. 

2. Assume this company changed to a Lifo basis of inventory thus in- 
creasing material costs by $20,000 and adopted a depreciation charge based 
on replacement cost thus increasing depreciation by $4,000. Compute the 
new break-even point and percentage of capacity to break even. 

3. Assume the company adopts the Lifo basis and the replacement basis 
and proceeds to project operations for the next year. It is expected that 
variable costs will increase 5% and fixed costs 10% over the amounts in 
paragraph 2. above. Compute the break-even point and level of capacity to 
be achieved if 

a) Sales prices do not change. 

b) Sales prices increase 5%. 

c) Sales prices increase 10%. 


26-4. The X Club has decided to give a party. Plans call for the follow- 
ing expenditures : 


Ballroom rental $100.00 

Orchestra 225.00 

Decorations 75.00 

Supper (per person) 2.00 


Tickets are to be sold for $5 each and it is expected that 100 members 
will attend. One member has suggested that tickets be sold to nonmembers 
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invited by members, but another objects, saying that the party is not self- 
supporting but is being paid for in part by subsidy from the club’s treasury. 
Hence, he argues that the club is paying part of the cost of entertaining each 
nonmember who attends. 

a) How much is the club paying from its treasury for the party? 

b) Will it cost the club more or less if 30 nonmembers are invited and 
attend ? 

26-^. The most recent operating statement for a company shows the 
following data : 


Unit price $ 1.00 

Unit sales volume 100,000 

Dollar sales volume $100,000.00 

Variable costs 65,000.00 

Contribution margin $ 35,000.00 

Fixed costs 30,000.00 

Net profit before taxes $ 5,000.00 


A 10% increase in unit selling price has been suggested. 

Required: 

a) Determine (1) unit volume and (2) dollar volume necessary to 
maintain the present dollar profit. 

h) Set up an operating statement showing expected results if unit 
volume should drop by 5% after the price increase. 

26-6. The following data are given : 

Maximum capacity 

Variable charges 

Fixed charges 

Unit selling price 

Required: 

a) Compute the break-even point. 

b) New break-even point if the selling price is cut to $.90 a unit, other 
factors remaining the same. 

c) Volume required to yield a desired profit of $8,000. 

d) New break-even point if fixed costs are reduced from $50,000 to 
$45,000. 

e) New break-even point if the variable charges are reduced 10%. 

/) What profit may be expected if budgeted sales of $161,000 are 
realized 

( 1 ) When unit selling price is $1.15 ? 

(2) When unit selling price is $.90? 

Note: Compute the break-even point in the above problems in dollars, 
physical volume, and per cent of capacity. 


150,000 units 
$.45 per unit 
$50,000 
$1.15 per unit 
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26-7. Assume the following facts : 

Present sales volume $180»000 

Total fixed charges $ 75,000 

Variable unit cost $ .55 

Present unit selling price $ 1.25 


It is proposed to reduce the selling price to $1.05 a unit. How many 
additional units must be sold to maintain the same total profit as before ? 


26-8. Assume the following data : 


Product A 

Selling price per unit $ 2.30 

Estimated number of units 60,000 

Variable charges per unit $ .90 

Fixed charges $30,000 


Product B 
$ 1.60 

40,000 
$ .70 

$16,000 


Required: 

a) Compute the break-even point for each product. 

b) Compute the over-all break-even point. Is it equal to the sum of 
the break-even points for Products A and B ? Why or why not ? 


26-9. You have received the following letter from a client. You are 
asked to write an answer to his inquiry : 


THE DAVIS MANUFACTURING COMPANY 


New York, New York 
May 24, 19— 

Dear Sir: 

I am writing to you to see if you can give us some help in a problem that we 
encountered last week when establishing a break-even point for our company as 
a whole, and for individual divisions of the business. Briefly stated the problem 
is as follows : 

1. We established the break-even point for the company based on the usual 
formula of establishing fixed costs and variable costs, and dividing the 
fixed costs by the sales profit ratio. 

2. Since our business is subdivided into some thirty separate divisions, we 
then established separate break-even points for each division of the 
business. 

3. We found that the sum of the break-even points for each separate divi- 
sion of the business would not add up to the total break-even point as 
shown by the company. 


The required sales volume to reach the separate divisional break-even points 
exceeded by a rather substantial figure the over-all company break-even point. 
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This problem must have been faced by other companies who have established 
break-even points, and who have a divisional breakdown of their business. Any 
help you can give us or any answers you can furnish will be greatly appreciated. 

Very truly yours, 

The Davis Manufacturing Company 

Robert Johnson 
Controller 


26-10. The Anti-Bug Screen Company is a manufacturer of insect wire 
screening. The manufacturing process consists of the weaving of steel wire 
cloth (screening) on looms, and the subsequent galvanizing, painting, and 
wrapping of the woven wire cloth. The weaving wire used in the weaving 
process, for the most part, is purchased from outside suppliers, but the com- 
pany also operates a wire drawing mill, in which wire of a larger diameter 
(drawing wire) is converted into weaving wire and used only with pur- 
chased wire in the wire cloth mill. 

No segregation between the operation of the wire cloth mill and the wire 
drawing mill appears in the operating ledger, a trial balance of which at 
December 31, 19 — is as follows : 


Inventories, January 1, 19 — : 

Weaving Wire— 1,400,000 lbs. at $.10 $ 140,000.00 

Drawing Wire — 40,000 lbs. at $.06 2,400.00 

Material in Process — 400,000 lbs. at $.10 40,000.00 

Labor and Overhead in Process 8,000.00 

Finished Stock, 3,800,000 sq. ft. at $.02j4 95,000.00 

Finishing Materials 5,000.00 

Wrapping Materials 10,000.00 

Wire Drawing Mill Dies 3,000.00 

Fuel 1,500.00 

Direct Labor 330,000.00 

Indirect Labor 200,000.00 

Maintenance Labor 55,000.00 

Purchases : 

Weaving Wire— 12,600,000 lbs. at $.13 1,638,000.00 

Drawing Wire— 760,000 lbs. at $.08 60,800.00 

Finishing Materials 202,000.00 

Wrapping Materials 28,000.00 

Wire Drawing Mill Dies 16,000.00 

Fuel 5,500.00 

Maintenance Supplies and Expenses 33,000.00 

Power and Water 50,000.00 

Miscellaneous Factory Expense 33,000.00 

Depreciation 22,000.00 

Property Taxes 2,000.00 

Insurance 12,000.00 

Social Security Taxes 10,000.00 

Royalties 9,000.00 

General Ledger Controlling Account $3,011,200.00 


$3,011,200.00 $3,011,200.00 
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Inventories at December 31, 19 — were as follows : 



Quantity 

Average Cost or 
Market, Whichever 
Is Lower 

Weaving wire 

. . . 1,300,000 lbs. 

$165,000.00 

Drawing wire 

50,000 lbs. 

3,950.00 

Finishing materials 


7,000.00 

Wrapping materials 


8,000.00 

Wire drawing mill dies 


4,000.00 

Fuel 


2,000.00 

Material in process 


70,000.00 

Labor and overhead in process . . . . 


10,000.00 

Finished stock ... 

. 2,000,000 sq. ft. 

♦ 


♦ To be computed; round off unit cost in fourth decimal place. 


Additional Information: 

An annual average cost is used by the company in pricing all inven- 
tories. Such anpual average includes beginning inventories plus pur- 
chases or production. 

Finished weaving wire is produced in the wire drawing mill in one 
operation, and requires no finishing or wrapping. There was no 
drawing wire inventory in process at the beginning or end of the year. 

It may be assumed that the wire drawing mill expenses approximate 10% 
of the total of each applicable classification of cost, including royalties. 

Production for the year was as follows : 

Wire drawing mill — 700,000 lbs. of weaving wire 

Wire cloth mill — 88,205,000 sq. ft. of wire cloth 

Required: Prepare, in columnar form, a statement of cost of sales, show- 
ing individually and in total the wire drawing mill and wire cloth mill costs 
of manufacturing. Submit computations. 

The effect of the excess cost, if any, of produced weaving wire over pur- 
chased weaving wire may be disregarded in your determination of the value 
of finished goods inventory. 


CHAPTER 27 

27-1. Company A and Company B are engaged in the production and 
sale of crude oil. On January 1, 1952, Company A acquired from Company 
B a 20-year leasehold on a certain undeveloped property on the following 
terms : 

1. Of the oil produced, 12j4% is to be delivered to Company B as 
royalty. 

2. On the remaining 87j4% Company A is to pay Company B $.25 per 
barrel until the total so paid has aggregated $700,000. The latter 
sum is understood to be the purchase price of the lease and must be 
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paid unless the geologists* estimate of the total oil underground 
capable of being produced is less than 3,2C)0,(X)0 barrels. In that 
event the purchase price will be proportionately reduced. 

3. To ensure development of the property, Company A is to keep one 
string of drilling tools in continuous operation until January 1, 
1962, or pay a penalty to Company B for idle periods, calculated on 
the basis of $50,000 for a whole year*s cessation of drilling opera- 
tions. 

4. Company A is to pay the land rentals, which amount to $75,000 per 
annum payable in advance and are due on January 1 of each year. 

5. Company A may discontinue development and abandon the lease- 
hold at the end of ten years, upon which any unpaid balance of the 
purchase price of the lease will become due and the property, with 
all its development and equipment, reverts to Company B. 

During 1952 Company A drilled continuously and expended $630,000 
for drilling, construction of field lines, and other work in the field, and 
produced 648,000 barrels of oil, which were all sold or delivered within the 
year. Company A realized an average of $1 per barrel on the sales of crude 
oil and all costs of producing and handling amounted to $.40 per barrel on 
its own share of the oil produced, before depletion and land rentals. 

It was agreed by the geologists of both companies that on January 1, 
1952, the oil underground capable of being produced from the wells existing 
on December 31, 1951, aggregated 2,400,000 gross barrels and that it will 
require ten years to produce it. 

They also estimated that on January 1, 1952, the total oil reserves in the 
property amounted to 8,000,000 gross barrels and that, with an expenditure 
of $1,6(X),000 for additional wells and facilities, this oil can be produced 
during the life of the lease. The latter sum includes the estimated cost of 
keeping one string of drilling tools in continuous operation. 

Company A, having in the meantime acquired other properties which 
produce crude oil of higher quality at lower cost, sought to revise the agree- 
ment. Company B offered to reduce, commencing January 1, 1953, the 
penalty for failure to continue drilling operations to $10,000 per annum, to 
operate the property using the existing wells and facilities, or any additional 
wells and facilities, to keep them in good operating condition, and to deliver 
to Company A its share of the crude oil for $.35 per barrel. In other re- 
spects the terms of the contract were to remain the same. 

Company A will charge depletion on the basis of actual exhaustion of the 
estimated oil reserves, without regard to the discovery value and percent- 
age depletion clauses in the federal income tax law. 

a) What entries should be made by Company A on January 1, 1952? 

b) What is the gross profit or loss of Company A on the crude oil 
produced and sold in 1952? 

c) Which of the following alternatives will be the most advantageous 
to Company A, assuming that operating costs and sales prices re- 
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main the same, and that the wells and equipment have no salvage 

value : 

(1) Not to accept Company B's offer and to continue production 
and development. 

(2) Not to accept Company B’s offer and to continue production, 
but to discontinue development. 

(3) Not to accept Company B’s offer and to discontinue production 
as well as development. 

(4) To accept Company B's offer and to continue development. 

(5) To accept Company B's offer and to discontinue development. 

{Adapted from an American Institute of Accountants examination) 


27-2. During October and November, 1952, the plant superintendent of 
thje ABC Products Company (a subsidiary of the XYZ Manufacturing Com- 
pany, Inc.) reorganized the processes in one of his most important depart- 
ments, chiefly by installing up-to-date automatic machinery. As a result of 
such reorganization, the monthly production has been increased by 25% as 
compared with corresponding periods of the previous year, but the ratio of 
factory overhead to direct labor increased from 25% to approximately 41%. 

The general manager of the parent company has forwarded to the presi- 
dent of the XYZ Manufacturing Company, Inc. an official criticism of the 
plant superintendent and of the reorganization made by him. The criticism 
is based on the increased percentage of overhead to direct labor. The presi- 
dent has asked you to investigate the matter and report to him. You find the 
facts to be as follows : 


Data for three months ended March 31 




1952 


1953 

Production costs; 

Per Cent 
of Sales 
Value 

Dollar 

Amounts 

Per Cent 
of Sales 
Value 

Dollar 

Amounts 

Cost of direct material used 

25 

$112,500.00 

27 

$153,000.00 

Cost of direct labor expended 

50 

225,000.00 

29 

164,000.00 

Cost of manufacturing overhead . 

12.5 

56,250.00 

12 

67,000.00 

Value, at sales prices, of finished 
goods produced (which were 
readily salable) . . . 

100 

450,000.00 

100 

562,000.00 

The production process of ABC Products Company 

is short and no con- 


sideration need be given to material in process. 

Prepare a condensed summary and explanation such as you would include 
in your report, based on the foregoing figures, which will demonstrate the 
actual results accomplished by the plant superintendent’s reorganization. 

{Adapted from an American Institute of Accountants examination) 
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27-3. The City Dairy Company bottles and distributes milk. Its sales 
average 40,000 lbs. per day. It operates three pasteurizers, having a capac- 
ity of 2,500 lbs. each per hour. 

These machines cost $1,200 apiece installed and they have been in use 
three years. Their estimated life when installed was 15 years and estimated 
salvage value at the end of that period $50 each. Repair and maintenance 
charges on these machines will average 3% of their cost per year. 

The Smith Dairy Machinery Company manufactures a new type of ma- 
chine which is guaranteed to have a productive capacity of 12,000 lbs. per 
hour and to save 80% of the cost of live steam and refrigeration used in 
pasteurization as compared with the old type. The life of these machines is 
estimated at 10 years and their salvage value at the end of that period at 
$100 each. The manufacturers offer to install them ready to operate at 
$8,500 each, and to remove the old machines and allow for them their esti- 
mated scrap value. Their guarantee also provides for replacement of broken 
or defective parts and complete maintenance to keep their machines in good 
working order for one year. Subsequent repair and maintenance charges 
may be assumed to average 5% of the machine’s original cost annually. 

You are called upon to make a special examination of the accounts to 
determine whether it would be advantageous from a profit and loss stand- 
point to install the new type of machine. Your examination discloses that 
the present cost of live steam and refrigeration used in pasteurization aver- 
ages 44^ per 1,000 lbs. of milk. 

Required: Assuming future production to average 5% greater than the 
sales given above, state the conclusions you would report to your client and 
show the method of arriving at them. 

27-4. From the following data, determine whether the new product 
should be placed in production as a means of increasing sales. 

1. Normal monthly costs for present production : 

Direct labor $100,000.00 

Overhead 200,000.00 

2. Estimated monthly cost (additional) for new line : 

Direct labor 50,000.00 

Overhead . 50,000.00 

3. The new product line will employ the same facilities as the present 
product lines. 

4. Added direct labor cost of $50,000 will increase total overhead ex- 
penditures by only $50,000. The same thing would hold if volume on the 
old lines were to be increased 50%. 

5. The old lines have a standard selling and administrative overhead 
rate of 10% of factory cost. The new line will increase their expenses 
$5,000 per month. 

6. Direct material cost per month for new line, $25,000. 

7. Estimated sales of new line per month, $156,000. 
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27-5, The Keller Manufacturing Company produces a line of novelties. 
The standard selling price to the trade is $.14 net, each. The 1953 budget 
forecast is as follows : 

Quantity Unit 

60% of Capacity Price or Cost Total 


Sales income 


10,800,000 $.14 $ 1,512,000.00 


Standard costs and expenses : 


Direct material .040 

Direct labor .021 

Factory overhead .030 

Selling expense .014 

Administrative expense .007 


Volume variances: 

Factory overhead underapplied .... 
Selling expense underapplied . 
Administrative expense underapplied 


36,000.00 

16,200.00 

12,600.00 


The factory overhead is applied at a standard rate of $.03 per unit of 
which $.01 is variable and $.02 fixed. Similarly, selling expense is com- 
posed of $.005 variable and $.009 fixed expense. Administrative expense 
may be considered as wholly fixed. 

A chain store buyer offers to buy an additional 2,700,000 at a discount 
of 12^% off list price. 


Required: 

a) At what point (percentage of capacity) will the fixed charges be 
completely absorbed? At what capacity will the plant operate if 
the offer is accepted? 

b) Complete the 1953 budget forecast. What is the expected profit at 
60% of capacity? 

c) Prepare a complete budget forecast for 1953 on the basis of the 
additional volume. Should the company accept the new offer ? 

d) Prepare an analysis on the basis of marginal revenue and expense 
to show whether the new offer should be accepted. 


27-6. The Handee Gadget Company manufactures a product which 


costs : 

Fixed (per month) $1,000.00 

Variable (per unit) .10 


Sales are currently 10,000 units per month at $.30 per unit. The company's 
sales manager proposes that the company should sell in a foreign market 
where demand for an additional 5,000 units per month is expected. How- 
ever, in order to do this it will be necessary to absorb additional shipping 
costs and duties amounting to $.12 per unit. 

a) Will the foreign business be profitable? 
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b) A domestic chain store has offered to take 5,000 units per month at 
$.18 per unit. Should this order be accepted in place of the foreign 
order? 

c) The sales department proposes that the selling price of the com- 
pany's product be reduced to increase sales. It submits the follow- 
ing estimates of sales volume anticipated at various prices. 


30^ per unit (present price) 10,000 per month 

25^ per unit 14,000 per month 

204 per unit 19,000 per month 


( 1 ) Assuming the above estimates are correct, should the price be 
reduced ? 

(2) What effect will price reduction have on rate of profit on sales? 


27-7. The Long Valve Company has been exclusively engaged in the 
manufacture of valves for the Supreme Plumbing Fixture Company. The 
Supreme Plumbing Fixture Company desires to change its line of product 
and has asked The Long Valve Company to quote it a price on a new type 
valve made of an entirely different material from that used in the valve 
presently being produced. The Long Valve Company has been operating 
at 100% of capacity and it is contemplated that operations will continue at 
a 100% rate during the production of the new type valve. 

A statement of operations for the year just ended is set forth below : 


Net Sales 

Cost of Sales : 

Materials 

Direct Labor 

Indirect Labor 

Social Security Taxes (4%) 

Compensation Insurance (1%) 

Real Estate Taxes . . . 

Fire Insurance 

Depreciation on Building 

Depreciation on Machinery and Equipment 

Machinery and Building Repairs 

Heat, Light, and Power 

Factory Supplies and Expenses 

Administrative Expense : 

Officers’ Salaries 

Office Salaries 

Office Supplies and Expense 

Capital Stock Taxes 

Social Security Taxes 

Compensation Insurance 

Depreciation on Office Equipment 

Profit from Operations 


$960,000.00 


$550,000.00 

125,000.00 

50.000. 00 

7.000. 00 

1.750.00 

5.250.00 

8.000. 00 

3.500.00 

13.900.00 

4.800.00 

2.300.00 

47.500.00 819,000.00 
$141,000.00 

$ 12,000.00 

18.000. 00 

4.500.00 
6,000.00 

1 . 200.00 
300.00 

3,000.00 45,000.00 

$ 96,000.00 


The new valve will have a material cost of $18 per unit and a direct labor 
cost of $17 per unit. (The new direct labor costs were computed on a piece- 
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rate basis and spoilage loss is insignificant.) It is estimated that the annual 
direct labor cost will increase by $25,000 and indirect labor cost $15,000. 
Additional machinery having a cost of $41,000 and a ten-year life will be 
needed to produce the new valve. The change will also require an increase 
in average material inventories of $59,000. Fire insurance rate on buildings 
and contents is $2 per $1,000 of value. Power costs will increase $700, 
machinery repairs $200, and factory supplies and expense will increase 
$13,800. Administrative costs will remain the same. No employee earns 
more than $3,600 per year. 

Required: Determine the unit selling price required to yield the same rate 
of profit from operations to sales. 

{Adapted from a Pennsylvania C.P.A. examination) 


27-8. The Jones Department Store operates ten separate retailing de- 
partments, two of which, X and Y, have incurred operating losses for the 
past several years. In discussing the 1953 operating results with the presi- 
dent, Mr. Jones, the following audited income statements of Departments X 
and Y are reviewed : 


Net Sales 

Cost of Goods Sold 

Gross Profit 

Operating Expenses 

Advertising, Direct 

Accounting Office Expense 

Amortization, Leasehold Improvements 

Bad Debts, Actual 

Depreciation, Department Furniture and Fixtures . . 

Express and Freight Outward 

Insurance, Direct 

Occupancy and Maintenance Expense 

Publicity Department Expense 

Rent, Building 

Salaries, Sales Clerks 

Salary, Department Buyer 

Salaries, General Executives 

Shipping Department Expense 

Taxes, Direct 

Traveling Expense, Department Buyer 

Total Operating Expenses 

Net Operating Loss, 1953 


Department X 

Department Y 

$336,000.00 

$143,000.00 

224,000.00 

92,000.00 

$112,000.00 

$ 51,000.00 

$ 8,800.00 

$ 10,400.00 

17,400.00 

9,200.00 

4,000.00 

3,000.00 

1,900.00 

850.00 

2,000.00 

1,450.00 

4,200.00 

3,300.00 

1,000.00 

650.00 

8,400.00 

6,200.00 

6,600.00 

5,400.00 

4,000.00 

3,000.00 

33,000.00 

29,200.00 

8,000.00 

9,000.00 

7,200.00 

2,000.00 

21,000.00 

3,000.00 

2,400.00 

1,850.00 

3,000.00 

2,800.00 

$132,900.00 

$ 91,300.00 

$ 20,900.00 

$ 40.300.00 


Mr. Jones states that since concentrated effort has failed to eliminate or 
reduce the recurring losses in the two departments, he has about decided to 
recommend that Departments X and Y be discontinued. He asks that you 
advise him what effect the elimination of Departments X and Y would have 
had on the company’s total operating income (before income taxes) of 
$150,000.00 for the year 1953. 
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The Jones Department Store operates in a rented building under a lease 
(with renewal option) that expires on January 1, 1960. The leasehold im- 
provements are being amortized over the term of the current lease. Each 
retailing department of the store operates as a distinct unit and is charged 
with direct expenses incurred by it, as well as for its proportionate share of 
service departments expenses and other overhead. 

No appreciable loss would be realized from disposal of the merchandise 
inventories and furniture and fixtures of either Department X or Y. 

In determining what effect the elimination of Departments X and Y 
would have had upon the total expenses of the four service departments, 
you reach the conclusion that these 1953 expenses would have been reduced 
by the following amounts : 

Both 

Department X Department Y Departments 
Eliminated Eliminated Eliminated 


Accounting Office $ 7,500.00 

Publicity Department 4,000.00 

Shipping Department 10,000.00 

Occupancy and Maintenance Department. 2,000.00 
Totals $23,500.00 


$4,500.00 $12,000.00 

3.000. 00 7,000.00 

1.000. 00 11,000.00 

None 2,000.00 

$8,500.00 ■ $32,000.00 


Required: Present statements for Departments X and Y showing what 
effect the elimination of each department would have had on the total 1953 
operating income of $150,000. 

Note: Ignore income tax effect. 

{Adapted from a Pennsylvania C.P.A. examination') 


27-9. The Collins Company manufactures and sells 8,000,000 units of 
product a year. Production involves material preparation which requires 
the services of one man. The forming operation takes place on four hand- 
operated forming presses, each press served by one man. It is proposed to 
replace the entire process, both material preparation and forming, by one 
fully automatic machine costing $50,000 with a life expectancy of five years. 

The following comparative data are submitted for your consideration : 


HAND FORMING 

Rate Total 

Labor — Material Preparation (per 1,000 units) $ .24 $ 1,920.00 

— Forming (per 1,000 units) 1.56 12,480.00 

Total labor $1.80 $14,400.00 

Applied overhead 140% of direct labor 2.52 20,160.00 

Total labor and overhead $4.32 $34,560.00 

The overliead is based on the following estimates : 

Press hours per year— -4 presses 8,000 

F.O.A.B. tax based on 1st $3,600 of earnings $ 216.00 

Other payroll taxes (vacation pay, retirement insurance, etc.) ... 8% 1,152.00 

Tool costs 1,513.00 
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Rate Total 

Power (10 kw. per machine hour), Rate per machine hour $ .02 $ 1,600.00 

Maintenance . . . 4,000.00 

Depreciation 2,400.00 

Floor space costs 1,600.00 

Indirect labor and related costs (move men, janitor, etc.) 4,079.00 

Apportioned costs 

Supervision and clerical 1,200.00 

Works general 2,400.00 

Total overhead $20,160.00 


The automatic press requires one operator paid at the rate of $.45 per 
1,000 units. Tool costs are estimated at $4,560; the machine uses 15 kw. 
per hour, and maintenance is estimated at $5,500 per year. 

Required: Prepare an analysis to show whether the existing equipment 
should be replaced by the automatic machine. 

, 27-10. Bogen Distributors, Inc. are planning to add a new product to 
their existing facilities. The engineering department has advised the gen- 
eral manager that adequate service facilities exist to provide power, mainte- 
nance, etc., to take care of the new line. The cost department has presented 


the following cost data : 

Direct material $ .08 

Direct labor .045 

Variable overhead .065 

Fixed overhead of plant 75,000.00 

Fixed overhead applicable to new department . , .... 15,000.00 


Space for the manufacture of the new line is available, but a foreman will 
have to be hired at a salary of $4,200 a year. In addition, new machines 
costing $5,000 will be necessary ; they have an estimated ten-year life. Spe- 
cial tools costing $5,000 will be required, with an estimated life of years. 
The sales department advises they can sell 1,600,000 units a year at $.23. 

Required: What is your advice? Give reasons and explain limitations. 

27-11. A company operating a factory manufacturing neckwear and 
shirts has been offered a contract for the making (only) of 2,000 dozen 
shirts at a price of $3.75 per dozen. All materials are to be supplied free 
by the concern offering the contract. 

You are informed that this contract could be handled with the present 
equipment and without any effect on the producing or marketing of their 
regular lines. You are also informed that the additional expenditures that 
would be incurred by accepting this contract are estimated as follows : 

1. Piecework wages at same average rate as paid in previous year. 

2. An additional cutter would be required for a period of ten weeks at 
$30 per week. Cutters are not on a piecework basis. 

3. Additional factory expenses, $500. 

4. Allowance for contingencies, etc., $500. 
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The following information is obtained from the company’s last annual 
statement and from other records (the experience of this single year is quite 
average in relation to earlier periods and to the industry generally) : 


Neckwear Dept. Shirt Dept. 

Sales $155,000.00 $270,000.00 

Materials Used 94,500.00 172,500.00 

Wages, Piecework 18,000.00 27,000.00 

Wages, Day Work, Productive 5,000.00 10,000.00 

Depreciation of Equipment, etc 750.00 900.00 

Total Distributed Expenses $118,250.00 $210,400.00 


Undistributed Expenses : 

Wages, Unproductive $ 10,500.00 

Wages, Shipping 1,800.00 

Factory Expenses 7,250.00 

Factory Stationery 750.00 

Advertising 5,750.00 

Rent 4,500.00 

Interest and Bank Charges 3,250.00 

Office Expenses 6,300.00 

Office and Management Salaries 15,200.00 

Bad Debts 2,500.00 

Salesmen’s Commissions 17,280.00 

Floor Space, Neckwear Department 2,800 sq. ft. 

Floor Space, Shirts Department 5,700 sq.ft. 

Floor Space, Office and Shipping Department 500 sq. ft. 

Total 9,000 sq. ft. 


Salesmen are paid the same commission per dozen neckwear or shirts. It 
is estimated that the production for the coming year, excluding this proposed 
contract, will be the same as during the year just ended, i.e., neckwear 18,000 
dozen, shirts 15,000 dozen. 

State whether or not you would recommend accepting this contract, 
giving reasons and figures. 

{Adapted from a Canadian Chartered Accountant examination) 


27-12. The D. P. Manufacturing Company produces one principal prod- 
uct. The income from sales of this product for the year 1953 is expected to 
be $200,000. Cost of goods sold will be as follows : 


Materials used $40,000.00 

Direct labor 60,000.00 

Fixed overhead 20,000.00 

Variable overhead 30,000.00 


The company realizes that it is facing rising costs and in December is 
attempting to plan its operations for the year 1954. It is believed that if the 
product is not redesigned the following results will be obtained : 
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Material prices will average 5% higher and rates for direct labor will 
average 10% higher. Variable overhead will vary in proportion to 
direct labor costs. If sales price is increased to produce the same rate 
of gross profit as the 1953 rate, there will be a 10% decrease in the 
number of units sold in 1954. 

If the product is redesigned according to suggestions offered by the sales 
manager, it is expected that a 10% increase can be. obtained in the number 
of units sold with a 15% increase in sales price per unit. However, change 
in the product would involve several changes in cost. 

A different grade of material would be used but 10% more of it would be 
required for each unit. The price of this proposed grade of material has 
averaged 5% below the price of the material now being used and that 5% 
difference in price is expected to continue for the year 1954. Redesign 
would permit a change in processing method, enabling the company to use 
less skilled workmen. It is believed that the average pay rate for 1954 would 
be 10% below the average for 1953 because of that change. However, over- 
head is incurred directly in relation to production. It is expected to increase 
10% because of price changes and to increase an additional amount in pro- 
portion to the change in labor hours. 

Assuming the accuracy of these estimates, you are to prepare statements 
showing the prospective gross profit if : 

a) The same product is continued for 1954. 

b) The product is redesigned for 1954. 

{Adapted from an American Institute of Accountants examination) 


27-13. Atomic Toys, Inc. produces a series of children's toys. The busi- 
ness is highly seasonal, with a peak in the winter months and very low sales 
in the summer. Hence the company is faced with the necessity of deciding 
whether to keep production more or less level through the year or follow the 
sales curve. 

The forecast for 1953 indicates a sales volume of 50,000 units, and man- 
agement does not want to produce more than can be sold during the year. 
The plant closes two weeks for vacations in July and, during this period, 
the men are paid their regular base rates determined by the shift on which 
they work. The company has an insured pension plan under which its pre- 
mium is 2% of total wages and salaries. Because of a state unemployment 
tax experience rating credit, the tax rate is 2% if shifts are added and taken 
off during the year, but only 1% if level production is maintained. 

Salaried personnel is not dropped if production falls to a one-shift level, 
but extra supervisors and timekeepers are added temporarily when a third 
shift is worked. These extra salaries amount to $29,400. 

The storeroom has a maximum capacity of 2,000 units. If production 
and sales are kept in step, this space is adequate. If production is kept even, 
additional warehousing rental becomes necessary at a monthly cost of $300. 



Production per 8-hour shift — 100 units (125 men per shift, 10 man hours per unit) 
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The excess units must be moved to and from the rented warehouse at a cost 
of $.10 per unit each way. 

Additional details concerning production, sales, and warehousing are 
given in Schedule A. 

Required: From the above data and those given in Schedule A (page 
728), prepare a statement of comparative costs, showing which course 
management should follow. 
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Account codes, 91-97 
Accounting 

cost; see Cost accounting 
financial; see Financial accounting 
joint product, 422-27 
for manufacturing overhead ; see Manu- 
facturing overhead 
payroll; see Payroll accounting 
relationship between budgeting and, 436 
Accounts 
chart of, 91 

scanning, to pick out fixed and vari- 
able costs, 351 
cost controlling, 36 

financial, of a manufacturing business, 
20-21 

Accounts Payable — Sundry, 209 
Accounts receivable— employees, 209 
Accrued payroll account, 38, 40, 104 
Activity level, 341 
Actual costs, 6, 89, 90 
relationship between standard costs and, 
317 

Administrative expense 
budget, 450 

controlling account, 36, 44 
ledger, 36, 38 

Advertising, budgeting, 450 
Allocation; see Manufacturing overhead, 
distribution of 
Allowances 

determining, for loss of material, 328-30 
standard operation time, 332-35 
vacation, 209 
voucher system and, 72 
Assets 

fixed; see Fixed assets 
fully written off, depreciation on, 220-21 
Attendance, registering, 180-83 
Auditing 
internal, 13-14 
payroll, 196-97 
Average costs, 101 

Balance sheet of a manufacturing com- 
pany, 16-18 

Bank accounts, payroll, 193, 195 
Betterment orders, 58 
Bill of materials, 151, 154, 155, 278, 281, 
282 

Bonuses, 185, 337 
Break-even charts, 548 
interpretation of, 550 
limitations of, 554-56 


Budget (s), 435-62 
administration of, 436-37 
application of, 462 
cash, 453-56 
procedure, 453, 456 
purpose, 453 
summarizing the, 456 
control through, 483 
defined, 435 
flexible, 348-49, 359 
in columnar form, 349-50 
labor, 449 

length of budget period, 437 
materials, 449 
objectives of, 435 
overhead, 345, 346, 348-50, 449-50 
flexible, 348-50, 359 
plant and equipment, 452-53 
production, 442-53 

relationship between standard costs and, 
317, 436 
sales, 437-41 

selling and administrative costs, 450, 451 
summarizing, 456, 462 
Budgeting 
advertising, 450 
cost of goods sold, 446 
defined, 13 

personnel, responsibility of, 13 
procedure, 437 

relationship between accounting and, 
436 

standard costs for, 324 
Building depreciation, 241 
Building repairs and maintenance, 239-41 
Business, acceptance or rejection of, at a 
given price, 596 
By-products, 415-21 
accounting for, 416-21 
defined, 415 
illustrations of, 416 

Capacity 
normal, 340-42 
defined, 340 
plant productive, 442 
standard, 340-45 
defined, 341 
Cash budget, 453-56 
procedure, 453, 456 
purpose, 453 
summarizing, 456 

Cash disbursements, forecasting, 456 
Cash receipts, forecasting, 456 
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INDEX 


Channels of distribution, 517, 519 
Chart of accounts, 91 
scanning, to pick out fixed and variable 
costs, 351 
Charts 

break-even, 548 
interpretation of, 550 
limitations of, 554-56 
executive control, 495 
Gantt, 278, 495 
layout, standard, 328, 329 
organization, 10, 12 
scatter, 351-54 
standard parts, 326 
Check register, 66, 207 
Checks 

pay, 188, 189, 193 
voucher, 62-64 
Clock cards, 181-82 
checking, 202-3 
Codes 

account, 91-97 
decimal, 94-95 
letter, 95-97 
numerical, 92-95 
Commissions, 451 

Commodities, analysis of distribution costs 
by, 517 

Comparative costs, 570-99 
characteristics of, 570 
studies, 577-99 

adding new product to line, 585-90 
component parts, make or buy, 593-94 
costs needed, determining, 578-80 
defining problem, importance of, 578 
equipment, selection of, 598 
further processing, 590-91 
historical costs, analysis of, 581-85 
measuring differential cost and in- 
come, 580 

procedure in, 577-78 
raw materials, price to pay for, 591-93 
Completion, stage of, 109 
Conditions of work, standardizing, 331-32 
Construction orders, 58 
Consumption reports, 104 
Control 

cost; see Cost control 
financial, 466 

materials; see Material control 
types of, 466 
Controller, 10 
functions of, 11-14 
Cost(s) ; see also Expenses 
actual, 6, 89, 90 

relationship between standard costs 
and, 317 
average, 101 
classifications, 85-97 
need for, 85 
principal, 85 
comparative, 570-99 
characteristics of, 570 


special studies, 577-99 
determination of, 292 
differential, 571-74 
conclusions concerning, 573-74 
distribution; see Distribution costs 
estimated, 292-313 
schedule of, 300, 301-2, 303-4, 307 
fixed, 89 
distribution, 499 
reduction in, 559 
formula, 104 
functional, 86 
future, 570-71 
historical, 6, 89, 90 
“incremental,” 571 
job order; see Job order costs 
joint; see Joint costs 
labor; see Labor costs 
“marginal,” 571 
material, 38, 103-4, 324 
prorated, 104, 105 
needed, determining, 578-80 
“out-of-pocket,” 571 
partial, 571 

predetermined, 7, 89, 90, 292 
types of, 315 
prime, 214 

use in applying overhead, 263-64 
process, 37, 101-27 
advantages, 102 
definition, 101-2 
disadvantages, 102 
reports and statements, 127 
production, record of, 60 
replacement, 596 
selling, 6 
budget, 450, 451 
semivariable, 89 
standard; see Standard costs 
standard allowable, 427 
transferred, 112 
transportation, 144 

unit, determining, 21, 37, 90-91, 108-9 
variable, 88 
reduction in, 559 
Cost accountant, task of, 12-13 
Cost accounting 
advantages of, 8-9 
basic functions of, 6-8 
definition, 3-6 

department, place of, in organization, 
9-11, 12-13 
functionalism in, 6 
nature of, 3-14 
objectives of, 6 
problem illustration, 45-56 
relationship between financial account- 
ing and, 3 
scope of, 3-14 

Cost allocation method of analyzing dis- 
tribution costs, 525 
application of, 5^ 

Cost analysis, 465 
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Cost control, 465-66 
Cost controlling accounts, 36 
Cost department, place of, in organization, 
9-11 

Cost estimate sheet, 297-99, 302, 303, 304 
Cost estimates 
analysis of project, 296 
of mechanical products, 297 
nreparing, 294-99 
Cost estimating, defined, 293 
Cost finding, defined, 293 
Cost of sales 
account, 44 
budgeting, 446 
summary, 306, 307 
transferring cost variance to, 308 
Cost ratios, 401 
Cost records 
basic, 58-83 

previous, use in cost estimating, 295 
Cost reports, 465-96 
adaptation to executives, 473-74 
classification of, 466-67 
content of, 473 
daily summaries, 492 
direct labor, 480-83 
distribution, 535-44 
idle machine time, 489 
levels of responsibility and, 467-68 
manufacturing overhead, 483-90 
daily, 486-90 
material usage, 475 
monthly, 490 

monthly summaries, 494-95 
nature of, 465 
oral, 473 

organization of report system, 474-75 

physical make-up, 469-72 

plant 

daily, 492-94 
weekly, 494 
presentation 
methods of, 473 
time of, 472-73 

on purchasing activity, 479-80 
requisites of, 468-69 
scrap, 476, 479 
specific internal, 475 
spoilage, 476, 479 
weekly, 490 
Cost sheets, 37-38 
Cost variances, 318-19 
analysis of, 364-72 
deferring, 308 
direct materials, 364-68 
disposition of, 307, 312 
labor, 368-72 

manufacturing overhead, 372-79 
responsibility for, 485 
service departments, 392 
spreading over goods completed during 
period, 308 
transferring, 308 


Cost variation account, 307 
Costing 
labor, 198-213 
objectives of, 198-99 
short cuts in, 211-13 
materials issues, 158-67 
Costing units, 90-91 

Cost-volume-profit relationships, analysis 
of, 548 

Creditors^ index file, 69 
Current standard cost system, 380-94 
Current standards, 380-94 
characteristics of, 380-81 
defined, 380 
disadvantages, 380 

Customers, analysis of distribution costs 
by, 521-22 
Customs duties, 144 

Debit memo, 142, 143 
Decimal codes, 94-95 
Deductions, payroll, 185-88 
Delivery supplies, 130 
Denominating the payroll, 193 
Departmental account classification, 222- 
24 

Departmental cost report, 485 
Departmental distributions, 238-55 
computing, 242-44 
secondary, 245, 247 

Departmental overhead accounts, content 
of, 224 

Departmental overhead ledger, 36, 215, 245 
Departmental overhead records, 245 
Departmentalization, 102 
purpose of, 222-23 
Depreciation 

on assets fully written off, 220-21 
building, 241 
charging, 226-29 
of fixed assets, 18 
on reproduction cost, 219-20 
Dies, amortization of, 242 
Differential costs, 571-74 
conclusions concerning, 573-74 
Direct labor, 104, 199-200 
cost, use in applying overhead, 259-60 
defined, 199 
rate standards, 335-37 
reports on, 480-83 
time standards, 331-35 
variances, 368-72 
analysis of rate variances, 369-71 
computation of, 368-69 
illustration of calculation, 369-70 
reporting, 371-72 

Direct labor hour, use in applying over- 
head, 260 

Direct materials, 129 
cost, use in applying overhead, 263 
job order cost system, 284 
price standards, 330-31 
current, 330 
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Direct materials — Continued 
price standards — Continued 
fixed, 331 
normal, 330-31 
responsibility for, 330 
setting, 331 

quantity standards, 324-30 
standard costs and, 324-31 
variances, 364-68 
price, 364-66 
usage, 366-68 

Disbursement, payroll, 192-98 
Disbursements, cash, forecasting, 456 
Discounts, 143 
purchase, 69-70, 71 
Distribution 
channels of, 517, 519 
functional, 238, 242 
labor, 198, 206, 207, 210-12 
secondary expense, 238, 245, 247 
Distribution cost systems 
actual, 510-25 
types of, 506 

Distribution costs, 498-529 
analysis of 

by channels of distribution, 517-19 
by commodities, 517 
classification of, 499-506 
bases of, 500 
functional, 503-5 
by manner of application, 505-6 
primary expense, 500-3 
cost allocation method, 525, 527 
by customers, 521-22 
by order size, 522 

by relative profit margin method, 523- 
25 

for retailer and wholesaler, 525-27 
by salesmen, 515-17 
by territories, 510-15 
direct, 499 
fixed, 499 
indirect, 499 

manufacturing cost vs., 498 
nature of, 498 
reports, 535-^ 

customer size and volume, 538 
general, 543 

salesmen’s performance, 537 
special, to management, 537 
territories, 538-43 
significance of, 498 
standard, 531-35 
accounting for, 535 
nature of, 531 
specific expense, 531-33 
steps in setting, 531 
variable, 499 

Distribution ledger, 72, 73 
Distribution overhead, 105, 245, 246 
Distribution sheets, 105-8 
Distributions 
chain of, 248-50 


departmental, 238-55 
computing, 242-44 
secondary, 245, 247 
primary overhead 
bases for, 238-39 
limitations of, 239 
reciprocal, 250-55 

Earnings record, individual, 188, 191 
Effective production 
computing, methods of, 109-12 
defined, 109 

Efficiency standards, 321 
Employees, identification of, 195 
Employee's service record, 180, 181 
Envelopes, pay, 188, 190 
filling, 193 

Equipment, selection of, 598 
Equivalent production, 109 
Estimated costs, 292-313 
schedule of, 300, 301-2, 303-4, 307 
Estimates 

cost ; see Cost estimates 
previous, use in cost estimating, 294-95 
in terms of unit costs, 295-96 
time allowance, 333, 335 
Estimating cost systems, 293, 299-308 
accounting procedure, 307 
definition, 299 
essentials of, 300-7 
forms used, 300-7 
illustration of procedure, 309-13 
“Estimating units," 295 
Estimators, 293 

Exceptions, principle of, 317-18, 468, 563 
Executive control chart, 495 
Expenses; see also Cost(s) 
administrative; see Administrative ex- 
pense 

primary, 216-22 
bases for distribution, 238-39 
classification of distribution costs, 
500-3 

limitations of distribution, 238-39 
subdivision of, 216 

secondary, distribution of, 238, 245, 247- 
55 

selling 

controlling account, 36, 44 
ledger, 36, 38, 39 
small tools, 242 

Factory, goods returned to stores from, 
157-58 

Factory expense ; see Manufacturing over- 
head 

Factory journal, 77, 78 
Factory ledger, 76-77 
illustration, 79-83 
Factory orders, 58, 59-60 
Factory overhead ; see Manufacturing 
overhead 

Factory payroll account, 38, 40 
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Factory supplies, 130 
Fair Labor Standards Act, 181, 184 
Financial accounting 
for a manufacturing business, 16-34 
problem illustration, 21 
relationship to cost accounting, 3 
Financial accounts, of a manufacturing 
business, 20-21 
Financial control, 466 
Financial statements 
job order cost system, 286 
of a manufacturing business, 16 
Finished goods 
controlling account, 36, 43 
inventory, 17 
ledger, 37 
Finished parts 
controlling account, 36 
defined, 130 
inventory, 17 
ledger, 37 

First-irl first-out method of pricing requi- 
sitions, 161 
Fixed assets 
depreciation of, 18 
of a manufacturing company, 17-18 
Fixed costs, 89 
distribution, 499 
reduction in, 559 
Flexible standards, 348-59 
Forecasts, sales, 438, 441 
Formula costs, 104 
Functional costs, 86 
Functional distribution, 238 
Future costs, 570-71 

Gantt charts, 278, 495 
General accounting department, 11 
General ledger, disadvantages of keeping 
cost accounts in, 76 

Heating expense, 238, 249 
Historical costs, 6, 89, 90 
Hours 

overtime, 184 
regular, 184 

Identification, of employees, 195 
Identification tags, 283 
Idle machine time report, 489 
Imputed interest, 218 
Incentive wage systems, 337 
Income (profit and loss) statement, of a 
manufacturing company, 16, 18-20 
“Incremental corts,” 571 
Indirect labor, 104, 199-200, 225 
defined, 199 

Indirect materials, 129, 224-25 
Individual earnings record, 188, 191 
Industry, scientific management in, 3 
Inspection, of materials, 139 
Insurance, 229-33 
allocation of, 241 


register, 229-32 

workmen’s compensation, 232-33 
Interest 
imputed, 218 

on invested capital, 216, 218-19 
Internal auditing, 13-14 
Internal check, 13 
Internal-external relationships, 492 
Inventories, 168-73 
costs, in retail stores, 526 
determining, 21 
finished goods, 17 
finished parts, 17 
importance of, 168 
of a manufacturing company, 16-17 
periodic vs.* perpetual method, 36 
physical, 168-73 
definition, 168 
difference report, 172 
manual, 171 
overages in, 171-73 
preparation for taking, 169 
pricing, 171 

procedure for taking, 169 
sheets, 171 
shortages in, 171-73 
tag, 170 
taking, 169-71 
timing of, 168-69 
raw materials, 16-17 
stores, costing, 158 
work in process, 17, 116 
Inventory schedule, 300, 303-5, 307 
Investment, interest on, 216, 218-19 
Invoices 

accumulation of, 66-67 
handling of, 140-42 

Job classification, 335 
Job cost sheet, 279, 283 
Job order cost system, 37 
advantages, 288 

completed production, 285, 286 
cost of sales, 286 
defined, 277 
direct materials, 284 
disadvantages, 288 
financial statements, 286 
forms used, 278-83 
labor costs, 284 
manufacturing overhead, 285 
principles of, 277-78 
valuing work in process, 285-86 
Job order costs, 37, 277-88 
nature of, 277 

Joint costs, importance of, in industry, 415 
Joint products 
accounting for, 422-27 
defined, 422 
Journal (s) 
factory, 77, 78 
purchase, 70 
vouchers, 73-75 
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Labor 
budget, 449 
direct, 104, 199-200 
cost, use in applying overhead, 259-60 
defined, 199 
rate standards, 335-37 
reports on, 480-83 
time standards, 331-35 
variances, 368-72 
indirect, 104, 199-200, 225 
defined, 199 

standard costs and, 331-37 
standards, 331-37 
tightness of, 335 
Labor costing, 198-213 
objectives of, 198-99 
short cuts in, 211-13 
Labor costs, 38, 40, 104, 198-213 
accounting for, 198 
steps in, 205-6 
job order cost system, 284 
Labor distribution, 198, 206, 207, 210-12 
Last-in first-out method of pricing requi- 
sitions, 161-66 

Layout chart, standard, 328, 329 
Ledger (s) 

administrative expense, 38 
departmental overhead, 36, 215, 245 
distribution, 72, 73 
factory, 76-77 
illustration, 79-83 
finished goods, 37 
finished parts, 37 

general, disadvantages of keeping cost 
accounts in, 76 

manufacturing overhead, 36, 38, 215 
plant, 226 

plant and equipment, 226 
primary expense, 215 
property, 226 
selling expense, 38, 39 
stores, 37, 150 
work in process, 37-38 
Letter codes, 95-97 

Liabilities, voucher system applied to, 61- 
62 

Lighting expense, 239, 249 
Loss of material, determining allowance 
for, 328-30 
Losses, process, 116 

Machine hour rate, use in applying over- 
head, 266-70 

Maintenance, building, 239-41 
Management, scientific, 3 
Manufacturing burden ; see Manufacturing 
overhead 

Manufacturing business 
financial accounting for a, 16-34 
financial accounts of a, 20-21 
financial statements of a, 16-20 
fixed assets of a, 17-18 
inventories of a, 16-17 


Manufacturing cost, distribution cost vs., 
498 

Manufacturing cycle, 36-56 
Manufacturing delays, report of, 488 
Manufacturing overhead 
accounting for, 215 
accumulation of, 214-36 
actual, 214 

application of, 214, 257-74 
criteria for selecting method, 273-75 
department vs. over-all rates, 265-66 
journal entries, 270 
methods used, 259-70 
setting rates, 257-59 
behavior of costs with changes in vol- 
ume, 348 

budget, 345, 346, 348-50, 449-50 
flexible, 348-50, 359 
characteristics of, 340 
control of, 345-60 

controlling account, 36, 40, 105, 215-16 
controlling charges under conditions of 
fluctuating volume, 347-48 
controversial items, 216-22 
defined, 214 

determining how costs vary with vol- 
ume, 350 

distribution of, 238-55 
job order cost system, 285 
ledger, 36, 38, 215 
normal, concept of, 340 
overabsorbed, 257 
disposition of, 270-73 
primary expenses, 216-22 
recording, 224-36 
reports on, 483-90 
daily, 486-90 

responsibility for, 345, 347, 373 
standard costs, 340-60 
taxes as, 221-22, 233, 235 
treatment under measurement standard 
cost system, 402 
underabsorbed, 257 
disposition of, 270-73 
vacation allowances, 209 
variances, 372-79 
causes of, 372-73 
components of, 372 
computation of, 373-79 
responsibility for, 485 
Marginal balance, 552 
“Marginal costs,” 571 
Marginal income ratio, 552 
changes in factors other than volume 
affecting, 556 
significance of, 554 
Market, sectionalizing the, 574-76 
Market survey, 532 
Material burden, 145-46 
Material control, 129-73 
functions, 132 
importance of, 130-31 
inspection, 139 
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issuing, 151-67 
nature of, 131 
ordering, 132-39 
receiving, 139-46 
storing, 149-53 
Material costs, 38, 103-4, 324 
prorated, 104, 105 
Material loss, allowance for, 328-30 
Material requisition, 59 
l^aterials 

bill of, 151, 154, 155, 278, 281, 282 
budget, 449 

control over: see Material control 
direct ; see Direct materials 
indirect, 129, 224-25 
issue of, 151-67 
costing methods, 158-67 
kind and quality specifications, 325 
mixture specification sheet, 326 
price standards, 330-31 
purchased, determining cost of, 143-44 
quantity specifications, 325-26 
quantity standards, 324-30 
record of, 326-28 
raw; see Raw materials 
standard costs and, 324-31 
terminology, 129-30 

Measurement standard cost system, 396- 
414 

illustration of, 401-12 
ledger accounts, 402 
manufacturing overhead, 402 
standard balance control, 402 
work in process, 401 
Measurement standards, 396-414 
characteristics of, 396 
Mechanical products, estimating costs of, 
297 

Motion studies, 333, 335 
Move order, 59 
Move ticket, 283 

Name stencils, 179 
Net profit to sales ratio, 553 
New products, adding to the line, 585 
Notes, payments by, 70 
Numerical codes, 92-95 

Office supplies, 130 
Oncost ; see Manufacturing overhead 
Operating efficiency, control over, 492 
Operation time allowances, standard, 332- 
35 

Operations schedule, 282, 283 
Order size, analysis of distribution costs 
by, 522 
Orders 

betterment, 58 
construction, 58 
factory, 58, 59-60 
material requisition, 59 
move, 59 

production, 58-59, 102-3, 278 


purchase, 59, 135-38 
outstanding, record of, 138-39 
partial shipments on, 143 
repair, 59 
shipping, 60 
stores requisition, 59 
types of, 58-60 
voucher, 60 

Organization charts, 10, 12 
“Out-of-pocket” costs, 571 
Overhead; see Manufacturing overhead 
Overhead distribution sheet, 105, 245, 246 
Overtime, 184 
pay, computing, 184 

Packing supplies, 130 
Partial costs, 571 
Partial payments, 70 
.Parts 

component, make or buy, 593-94 
finished; see Finished parts 
purchased, 130 
Patents, on balance sheet, 18 
Patterns, 242 
Pay 

computing, 184-88 
vacation, 209 
Pay checks, 188, 189, 193 
Pay envelopes, 188, 190 
filling, 193 
Paymaster, 192, 193 

Payment plans, wage ; see Wage payment 
plans 

Pa 3 rments, partial, 70 
Payroll, auditing the, 196-97 
Payroll accounting, 177-97 
bonuses, 185 

change of payroll status, 178-79 
computing pay, 184-88 
deductions, 185-88 
definition, 177 

documents, preparation of, 188-92 
employee's service record, 180, 181 
functions, 178 
importance of, 177-78 
name stencils, use of, 179 
preparation of payrolls, 183-92 
records and reports, 188-92 
timekeeping, 180-83 
transfer of records, 192 
Payroll bank accounts, 193, 195 
Payroll change recommendation, 178-79 
Payroll department, functions of, 183 
Payroll disbursement, 192-97 
Payroll register, 187, 188, 192 
Payrolls; see Payroll accounting 
Peg boards, 211 

Performance records, past, study of, 333 
Period charges, 85 
product charges vs., 44-45 
Periodic average cost method of pricing 
requisitions, 160-61 
Periodic inventory system, 36 
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Personnel department, 178 
Personnel reports, 492 
Physical inventory; see Inventories 
Piece rate payment plan 
multiple, 337 
single, 337 

Planning board, 282-83 
Plant and equipment budget, 452-53 
Plant and equipment ledger, 226 
Plant and service expense; see Manufac- 
turing overhead 

Plant expense; see Manufacturing over- 
head 

Plant ledger, 226 
Plant reports 
daily, 492-94 
weekly, 494 

Power department, allocation of expenses, 
248-49 

Predetermined costs, 7, 89, 90, 292 
types of, 315 

Premium wage plans, 337 
Pr^aid Insurance Account, 232 
Price quotations, request for, 135, 136 
Price standards, 321 
direct materials, 330-31 
current, 330 
fixed, 331 
normal, 330-31 
responsibility for, 330 
setting, 331 
Prices 

estimating, 297 

selling, effect of reduction in, 557-59 
standard, 166; see also Standard costs 
Pricing 

elapsed time, 205 
inventory, 171 
materials issues, 158-67 
standard costs for, 323-24 
Primary expense ledger, 215 
Primary expenses, 216-22 
bases for distribution, 238-39 
classification of distribution costs, 500-3 
limitations of distribution, 238-39 
subdivision of, 216 
Prime cost, 214 

use in applying overhead, 263-64 
Principle of exceptions, 317-18, 468, 563 
Process accounts 
closing, 112 
operation of, 103 
Process costs, 37, 101-21 
advantages, 102 
definition, 101-2 
disadvantages, 102 
reports and statements, 127 
Process data, standard, 332 
Process losses, 116 
Process sheet, standard, 332 
Product charges, period charges vs., 44-45 
Production 
budget, 442-53 


cost of, budgeted, 446 
effective 

computing, methods of, 109-12 
defined, 109 
equivalent, 109 
planning, 442 

time available for, use in cost estimat- 
ing, 295 

Production control board, 278 
Production costs, records of, 60 
Production orders, 58-59, 102-3, 278 
Products 

joint; see Joint products 
mechanical, estimating costs of, 297 
new, adding to line, 585 
Profit 

relationship between volume and, 545 
variations, analysis of, 562-68 
Profit and loss (income) statement, of a 
manufacturing company, 16, 18-20 
Profit control, 466 
Profit or loss 
measuring, 6 

transferring cost variance to, 308 
Profit planning, 545-68 
“Profitgraphs" ; see Break-even charts 
Property ledger, 226 
Purchase discounts, 69-70, 71 
Purchase journal, 70 
Purchase orders, 59, 135-38 
outstanding, record of, 138-39 
partial shipments on, 143 
Purchase requisition, 133-35 
Purchase returns, 142 
Purchased parts, 130 
Purchasing 
forms, 133 
material, 132-39 
records, 133 

Purchasing departments, 132-33 
activity, reports on, 479-80 

Quantity, estimating, 297 
Quantity standards, material, 324-30 

Ratios 
cost, 409 

marginal income, 552 
changes in factors other than volume 
affecting, 556 
significance of, 554 
net profit to sales, 553 
purpose of, 474 
variable cost, 552 
significance of, 553 
Raw materials 
defined, 129 
inventory, 16-17 
lists, standard, 326, 327, 328 
price to pay for, 591-93 
Receiving and inspection department, 
139 

Receiving report, 139, 140 
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Registers ; see Check register ; Insurance, 
register ; Payroll register ; Vouch- 
er (s), register 
Repair order, 59 
Repairs, building, 239-41 
Replacement costs, 596 
Replacement value, depreciation on, 219-20 
Reports, cost; see Cost reports 
Reproduction cost, depreciation on, 219-20 
Request for price quotations, 135, 136 
Requisitions, pricing, methods of, 158-67 
Reservation card, 150-51, 153 
Reserve for vacation allowances, 209 
Retail stores 
cost analysis, 525-27 
direct costs, 526-27 
inventory costs, 526 
space costs, 525-26 
Returns, 72 
purchase, 142 
Robinson-Patman Act, 575 


Sales 

breakdown of, by customer outlets, 532 
cost of ; see Cost of sales 
forecasting, 438, 441 
past, analysis of, 438 
variances, 563 
Sales budget, 437-41 
Sales expense, variance analysis of, 534 
Sales promotion, budgeting, 450 
Salesmen 

analysis of distribution costs by, 515-17 
distribution costs relating to, 531-33 
performance reports, 537 
Scatter charts, 351-54 
Scientific management, 3 
Scrap, 328, 415 
reports, 476, 479 
variances, 430 

Secondary expense distribution, 238, 245, 
247-55 

Selling costs, 6 
budget, 450, 451 
Selling expense 
controlling account, 36, 44 
ledger, 36, 38, 39 
Semivariable costs, 89 
Service departments, 223, 238, 245 
overhead, distribution of, 247-55 
variances, 392 , 

Service record, employee's, 180, 181 
Services 
charging, 238 
cost accounting and, 5 
Shipping order, 60 
Shipping supplies, 130 
Shrinkage, 328 

Shutdown vs. operation at loss, 577 
Small tools expense, 242 
Social security deductions, 188, 210, 235 
Space costs, retail stores, 525 


Specific cost method of pricing requisi- 
tions, 158 

Spoilage, 116-20, 415 
reports, 476, 479 
Stage of completion, 109 
Standard allowable costs, 427 
Standard capacity, 340-45 
defined, 341 

Standard cost method of pricing stores 
issues, 166-67 

Standard cost sheet, 359, 360 
Standard cost systems 
comparison of, 397-401, 413-14 
current, 380-94 
types of, 380 

Standard costs, 8, 89, 90, 315-414 
advantages of, 322 
aid in controlling costs, 322-23 
as basis for distribution, 427 
for budgeting, 324 
characteristics of, 315-19 
distribution, 531-35 
to facilitate accounting for costs, 323 
“ideal," 320 

incorporating, in the accounts, 380 
labor, 331-37 
material, 324-31 
operation of 

current standards, 380-94 
measurement standards, 396-414 
overhead, 340-60 
for pricing, 323-24 
purposes of, 322 

relationship between actual costs and, 
317 

relationship between budgets and, 317, 
436 

revision of, frequency of, 322 
standards vs., 316-17 
tightness of, 319-20 
types of, 319-24 
Standard layout chart, 328, 329 
Standard operation time allowances, 332- 
35 

Standard overhead rates, 342-45 

Standard parts charts, 326 

Standard process data, 332 

Standard process sheet, 332 

Standard raw materials lists, 326, 327, 328 

Standards 

checking performance against, 363 
current, 380-94 
characteristics of, 380-81 
defined, 380 
disadvantages of, 380 
distribution cost, 531-35 
efficiency, 321 
flexible, 348-59 
frequency of revision of, 322 
labor 

rates, 335-37 
tightness of, 335 
time, 331-35 
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Standards — Continued 
material 
price, 330-31 
quantity, 324-30 
measurement, 396-414 
characteristics of, 396 
price, 321 
materials, 330-31 
quantity, material, 324-30 
tightness of, 319-20, 335 
time, direct labor, 331-35 
wage, 335-37 
Stencils, name, 179 
Stores 

controlling account, 36, 150 
costing issues and inventories, 158 
defined, 129 

goods returned from factory to, 157-58 
recording issues from, 155-56 
records, 150 

Stores department, 149-50 
Stores ledger, 37, 150 
Stores requisition, 59, 151, 153, 155 
Sundry liabilities account, 73 
Supplies 
defined, 129 
delivery, 130 
factory, 130 
office, 130 
packing, 130 
shipping, 130 

Synthetic rate setting, 335 


Tax deductions, payroll, 188, 191, 208, 210, 
235 

Taxes, as element of manufacturing over- 
head, 221-22, 233, 235, 241-42 
Taxes payable controlling account, 64, 65 
Territories 

analysis of distribution costs by, 510-15 
assignment of, 532 
reports based on, 538 
Time, pricing elapsed, 205 
Time allowances, setting, 332-35 
Time and motion studies, 333, 335 
Time cards; see Clock cards 
Time clocks, 181, 278, 283 
Time tickets, 211 
disposition of, 203-4 
preprinted, 204-5 
types and forms of, 200-2 
Timekeeper 
duties of, 200 
roving, 278 
Timekeeping 

as basis for labor costing, 200 
for payroll purposes, 180-83 
Tool list, 282 
Tools expense, 242 
Transfer vouchers, 77 
Transferred costs, 112 
Transportation costs, 144 


Unaudited Accounts Payable Account, 73 
Unclaimed wages, 195-96 
Unit costs, determining, 21, 37, 90-91, 
108-9 
Units 

costing, 90-91 
“estimating,” 295 

Units of product, use in applying over- 
head, 260-63 


Vacation allowance, 209 
Variable cost ratio, 552 
significance of, 553-54 
Variable costs, 88 
reduction in, 559 
Variance reserve, 308 
Variances 
analysis of, 363-79 
cost; see Cost variances 
determining, at the source, 364 
direct labor, 368-72 
analysis of rate variances, 369-71 
computation of, 368-69 
illustration of calculation, 369-70 
reporting, 371-72 
direct materials, 364-68 
manufacturing overhead, 372-79 
causes of, 372-73 
components of, 372 
computation of, 373-79 
responsibility for, 373, 485 
profit, 562-68 
sales, 563 

sales expense, analysis of, 534 
scrap, 430 

service departments, 392 
Volume, relationship between profit and, 
545 

Voucher (s), 60 
backer, 67, 68 
' check, 62-64 

definition of, 60-61 
jacket, 66, 67 
journal, 73-75 
paid, filing, 67 
payment of, 64 
preparation of, 62-64 
register, 61, 62, 64, 65, 66, 142, 207 
charges to manufacturing overhead, 
225-26 

special problems in use of, 69 
transfer, 77 
unaudited, 73 

Voucher distribution sheet, 72 
Voucher system, 60-75 
account distribution and, 72-73 
allowances and, 72 
applied to liabilities, 61-62 
definition, 60 
operation of, 62 
partial payments and, 70 
payments by notes and, 70 
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purchase discounts and, 69-70 
purpose of, 60 
returns and, 72 
short cuts in, 66-67 

W-4 forms, 191 
Wage and Hour Law, 184 
Wage payment plans 
effect on rate standards, 336 
types of, 336 
Wage rates, 184 
standard, 335-37 
Wages 

computing, 184-88 
rate standards, 335-37 
unclaimed, 195-96 
Waste, 328, 415 


Weighted-average cost method of pricing 
requisitions, 159-60 

Wholesaler, functional analysis for, 527-29 
Work-ahead lx)ard, 282-83 
Work in process 
controlling account, 36, 41 
subdivision of, 41-43 
inventory, 17, 116 
ledgers, 37-38 

treatment under measurement standard 
cost system, 401-2 
valuing 

job order system, 285-86 
short cuts in, 116 

Working conditions, standardizing, 331-32 
Workmen’s compensation insurance, 232- 
33 










